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<130> 66797-395 
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<160> 204 

<170> FastSEQ for Windows Version 4.0 

<210> 1 " . 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220>, 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 

<400> 1 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag oca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 • 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 
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gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett eag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 . 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ett ctg aat gaa gca ttt gtt gte cec tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gae atg cca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa ace eag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gte tat ggt get cct ggc 1008 
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Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val .Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aea gae tgg gta gat gat cag aga cet gaa aac 1152 
lie Leu Phe His Tyr Thr Asp TrpVal Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cet gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gte ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cet etg gaa aga aga gat aat tac aea aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gea aaa tat ggg aat cca 14 40 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cet gte ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aea gag tea aea aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gte ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat ege tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 



545 



550 



555 



560 



ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 2 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 2 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 



5 





290 










295 








300 








He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin Phe 


Lys 


Lys 


Thr 


Gin He 


Leu 


Val 


Gly 


305 










310 








315 








320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr Ala 


Phe 


Leu 


Val 


Tyr Gly 


Ala 


Pro 


Gly 










325 








330 








335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser He 


He 


Thr 


Arg 


Lys Glu 


Phe 


Gin 


Glu 








340 








345 








350 






Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro Gly Val 


Ser 


Glu 


Phe Gly 


Lys 


Glu 


Ser 






355 








360 








365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp Trp 


Val 


Asp Asp 


Gin Arg 


Pro 


Glu 


Asn 




370 










375 








380 








Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp Val 


Val 


Gly Asp 


Tyr Asn 


Phe 


He 


Cys 


385 










390 








395 








400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys Lys 


Phe 


Ser 


Glu 


Trp Gly 


Asn 


Asn 


Ala 










405 








410 








415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His Arg 


Ser 


Ser 


Lys 


Leu Pro 


Trp 


Pro 


Glu 








420 








425 








430 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly Tyr Glu 


He 


Glu 


Phe Val 


Phe 


Gly 


Leu 






435 








440 








445 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn Tyr 


Thr 


Lys 


Ala 


Glu Glu 


He 


Leu 


Ser 




450 










455 








460 








Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


Ala 


Lys Tyr 


Gly 


Asn 


Pro 


465 










470 








475 








480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser Thr 


Ser 


Trp 


Pro 


Val Phe 


Lys 


Ser 


Thr 










485 








490 
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Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu Asn 


Thr 


Glu 


Ser 


Thr Arg 


He 


Met 


Thr 








500 








505 








510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys Arg 


Phe 


Trp 


Thr 


Ser Phe 


Phe 


Pro 


Lys 






515 








520 








525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn He 


Asp 


Glu 


Ala 


Glu Trp 


Glu 


Trp 


Lys 




530 










535 








540 








Ala 


Gly 


Phe 


His Arg 


Trp 


Asn Asn 


Tyr 


Met 


Met 


Asp Trp 


Lys 


Asn 


Gin 


545 










550 








555 








560 


Phe 


Asn 


Asp 


Tyr Thr 


Ser 


Lys Lys 


Glu 


Ser 


Cys 


Val Gly 


Leu 







565 570 

<210> 3 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 3 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 



tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 14 4 
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Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

.att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 . 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 . 220 

ggt tee gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 . 250 255 



gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 



816 
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260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg gck cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Xaa Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc aet gae atg cea gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa aee cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gte tat ggt get cet gge 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

tte age aaa gat aae aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 ' 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gae tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac egt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag tte ace aag aag tte tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt tte tac tat ttt gaa cac ega tec tec aaa ctt ccg tgg cea gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat gge tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cea 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc tte aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 
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gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get eaa caa tgt ega tte tgg aea tea ttt ttt eca aaa 1584 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 



gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<21Q> 4 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyryleholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<220> 

<221>VARIANT 
<222> 284 
<223> Xaa = Ala 



<400> 4 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val Arg Gly Met 


1 








5 










10 






15 




Asn 


Leu 


Thr 


Val 

20 


Phe 


Gly 


Gly 


Thr 


Val 

25 


Thr 


Ala 


Phe 


Leu Gly He 

30 


Pro 


Tyr 


Ala 


Gin 

35 


Pro 


Pro 


Leu 


Gly 


Arg 
40 ' 


Leu 


Arg 


Phe 


Lys 


Lys Pro Gin 
45 


Ser 


Leu 


Thr 
50 


Lys 


Trp 


Ser 


Asp 


He 
55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr Ala Asn 


Ser 


Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His Gly Ser 


Glu 


65 










70 










75 






80 


Met 


Trp 


Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu Tyr Leu 

95 


Asn 


Val 


Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val Leu He 
110 


Trp 


He 


Tyr 


Gly 
115 


Gly 


Gly 


Phe 


Gin 


Thr 
120 


Gly 


Thr 


Ser 


Ser 


Leu His Val 
125 


Tyr 
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Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val 

130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro 
145 150 155 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu 

165 170 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro 

180 185 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie 

210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr 
225 230 235 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser 

245 250 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro 

260 265 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Xaa Pro 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp 

290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie 
305 310 315 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly 

325 330 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu 

340 345 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe. Gly 
355 360 365 

He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg 

370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn 
385 390 395 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly 

405 410 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro 

420 425 
Trp Met Gly Val Met His Gly . Tyr Glu He Glu Phe Val 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu 

450 455 460 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr 
465 470 475 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe 

485 490 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg 

500 505 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp 
545 550 555 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly 
565 570' 



Val Ser Met 

Gly Asn Pro 
160 

Ala Leu Gin 

175 
Lys Ser Val 
190 

Leu His Leu 

Leu Gin Ser 

Glu Ala Arg 
240 

Arg Glu Asn 

255 
Gin Glu He 

270 

Leu Ser Val 

Met Pro Asp 

Leu Val Gly 
320 

Ala Pro Gly 

335 
Phe Gin Glu 
350 

Lys Glu Ser 

Pro Glu Asn 

Phe He Cys 
400 

Asn Asn Ala 
415 

Trp Pro Glu 
430 

Phe Gly Leu 

He Leu Ser 

Gly Asn Pro 
480 

Lys Ser Thr 

495 
He Met Thr 
510 

Phe Pro Lys 

Glu Trp Lys 

Lys Asn Gin 
560 

Leu 
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<210> 5 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylchoiinesterase variant 
<400> 5 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 4 8 

Glu Asp Asp He He He Ala Thr Lys^Asn Gly Lys Val Arg Gly Met 
1 5 .10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu. Gly Arg Leu Arg Phe Lys Lys . Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 . 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 . 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 57 6 
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Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 

ctt tot cot gga age cat tea ttg ttc acc aga gee att ctg caa agt 672 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 215 220 

ggt tec gck aat get cct tgg gcg gta aea tct ctt tat gaa get agg 720 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 7 68 

Asn Arg Thr Leu Asn Leu Ala Lys. Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

ctt ctg aat gaa gca ttt gtt gtc cec tat ggg act cct cag tea' gta 864 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Gin Ser Val 

275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg cea gac 912 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aea get ttt tta gtc tat ggt get cct ggc 1008 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

ate ctt ttt cat tac aea gae tgg gta gat gat eag aga cct gaa aac 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tac egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 

385 390 395 400 

cct gcc ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
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405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu .His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act eag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg . 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 " 540 

gea gga ttc eat egc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 . 570 



<210> 6 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 6 
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V3±U 


Asp 


Asp 


T 1 o 

lie 


i 








Asn 


Leu 




V aX 








U 


Tyr 


Ala 


Gin 


Pro 






35 




Leu 


1 nr 


Lys 


Trp 












L^ys 


Pin 

Lj±n 


Asn 


DO 










Trp 


Asn 


Pro 


vai 


Trp 


lie 


Pro 








100 


He 


Tyr 


Gly 


Gly 






115 




Asp 


Cjiy 


Lys 


rne 




130 






Asn 


Tyr 


Arg 


Val 


145 








Glu 


Ala 


Pro 


Gly 


Trp 


Val 


Gin 


Lys 








180 


Thr 


Leu 


Phe 


Gly 






195 




Leu 


Ser 


Pro 


Gly 




210 






Gly 


Ser 


Xaa 


Asn 


225 








Asn 


Arg 


Thr 


Leu 


Glu 


Thr 


Glu 


He 








o ^ r\ 

260 


Leu 


Leu 


Asn 


Glu 






275 




Asn 


O V> A 

Pne 


Gly 


Pro 




290 






lie 


Leu 


Leu 


(jIU 










Val 


Asn 


Lys 


Asp 


rne 


Ser 


Lys 


Asp 










Gly 


Leu 


Lys 


He 






355 




J. xe 


Leu 


rne 


n IS 




"3 "7 n 






Tyr 


Arg 


LrlU 


AX a 


"3 Q c: 
Jo D 










r\±dL 


Leu 


Pin 


Phe 


Phe 


Tyr 


Tyr 








420 


Trp 


Met 


Gly 


Val 






435 




Pro 


Leu 


Glu 


Arg 



He He Ala Thr 
5 

Phe Gly Gly Thr 

Pro Leu Gly Arg 
40 

Ser Asp He Trp 
55 

He Asp Gin Ser 
70 

Asn Thr Asp Leu 

85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Ala Arg Val 

135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 
165 

Asn He Ala Ala 

Glu Ser Ala Gly 

200 

Ser His Ser Leu 
215 

Ala Pro Trp Ala 
230 

Asn Leu Ala Lys 
245 

He Lys Cys Leu 

Ala Phe Val Val 
280 

Thr Val Asp Gly 
295 

Leu Gly Gin Phe 
310 

Glu Gly Thr Ala 

325 

Asn Asn Ser He 

Phe Phe Pro Gly 
360 

Tyr Thr Asp Trp 
375 

Leu Gly Asp Val 
390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 

440 

Arg Asp Asn Tyr 



Lys 


Asn 


Pi \/ 


Lys 




1 n 
1 \j 






Vo. J- 


Thy 














Leu 


riJL g 


rile 


juy o 


Asn 


/\ia 


Th V 

i nr 


Lys 








fin 


Phe 


Pro 


Gly 


Phe 






75 




Ser 


PI n 

ValU 


Asp 


Cys 










Lys 


TV _ 

Asn 


Ala 


rp Vv V 

Inr 


lUo 








Gly 


inr 


Ser 


Ser 


b-LU 


Arg 


vai 


lie 








140 


Phe 


Leu 


Ala 


Leu 






155 




Phe 


Asp 


Gin 


Gin 




170 






Phe 


Gly 


Gly 


Asn 


185 








Ala 


TV T -» 

Ala 


Ser 


Vai 


rne 


i nr 


Arg 


Ala 








220 


Val 


Thr 


Ser 


Leu 






235 




Leu 


Thr 


Gly 


Cys 




o c n 






Arg 


Asn 


Lys 


Asp 


/~ a 








Pro 


Tyr 


Gly 


inr 


Asp 


rne 


Leu 


i nr 








"inn 
oOO 


Lys 


Lys 


Thr 


Gin 






315 




rne 


Leu 


vai 


iyr 




'5 n 










7\ y~/-T 

r\X g 


Lys 










vai 


Ser 


PI n 

olU 


me 


V aj- 


Asp 


Asp 


Pl n 








'5 Q n 


Val 


Gly 


Asp 


Tyr 






395 




r lie 






1 rp 




410 






Ser 


Ser 


Lys 


Leu 


425 








Glu 


He 


Glu 


Phe 


Thr 


Lys 


Ala 


Glu 



Val Arg Gly Met 
15 

Leu Gly He Pro 

30 

Lys Pro Gin Ser 
45 

Tyr Ala Asn Ser 

His Gly Ser Glu 
80 

Leu Tyr Leu Asn 

95 

Val Leu He Trp 
110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 

205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 

270 

Pro Gin Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 

335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 

Glu He Leu Ser 
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450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 7 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 7 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He lie He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 ' 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 . 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 



att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 



384 
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lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 



aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cet 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 .155 160 

gag get eea ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 .170 175 

tgg gtt eaa aaa aat ata gca gcc ttt ggt gga aat eet aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct ect gga age cat tea ttg ttc ace aga gcc att ctg eaa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get ect tgg gcg gta aca tct ett tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cec eaa gaa att 
Glu Thr Glu lie He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ett ctg aat gaa gca ttt gtt gte cec tat ggg act ect teg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Ser Ser Val 
275 280 285 

aac ttt ggt eeg ace gtg gat ggt gat ttt etc act gae atg eea gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa acc cag att ttg gtg ggt 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gte tat ggt get ect ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 



ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
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340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 



ate ett ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tae cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gcc 1248 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa eae ega tee tec aaa ett ceg tgg cca gaa 1296 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 

435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt. 1392 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 



aga tec ata gtg aaa egg tgg gea aat 
Arg Ser He Val Lys Arg Trp Ala Asn 
465 470 

aat gag act cag aac aat age aca age 
Asn Glu Thr Gin Asn Asn Ser Thr Ser 
485 

gaa caa aaa" tat eta ace ttg aat aca 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr 
500 505 



ttt gea aaa tat ggg aat cca 1440 
Phe Ala Lys Tyr Gly Asn Pro 
475 480 

tgg cct gtc ttc aaa age act 1488 
Trp Pro Val Phe Lys Ser Thr 
490 495 

gag tea aca aga ata atg acg 1536 
Glu Ser Thr Arg He Met Thr 
510 



.aaa eta cgt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 

Lys Leu Arg Ala Gin Gin' Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

gea gga ttc eat cgc tgg aac aat tae atg atg gac tgg aaa aat caa 1680 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 

545 550 555 560 



ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 
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<210> 8 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 

<223> Xaa = Ala 



<400> 8 



Glu Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly Met 


1 






5 










10 










15 




Asn Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 






20 










25 










30 






Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 




35 










40 










45 








Leu Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 


50 










55 










60 










Cys Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 








70 










75 










80 


Met Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 








85 










90 










95 




Val Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 






100 










105 










110 






lie Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 




115 










120 










125 








Asp Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 


130 










135 








• 


140 










Asn Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 








150 










155 










160 


Glu Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 








165 










170 










175 




Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 






180 










185 










190 






Thr Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 




195 










200 










205 








Leu Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 


210 










215 










220 










Gly Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 








230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser Arg 


Glu 


Asn 








245 










250 










255 




Glu Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 






260 










265 










270 






Leu Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Ser 


Ser 


Val 




275 










280 










285 








Asn Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro Asp 


290 










295 










300 










lie Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 








310 










315 










320 


Val Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly Ala 


Pro 


Gly 



18 











325 










330 










335 




Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp Gly Asn Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










4 60 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr Gly Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










490 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He Asp Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 9 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1)...(1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 9 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag oca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 



19 



Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 . 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tet tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa eag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 57,6 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tet cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tet ett tat gaa get agg ^720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat ecc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 



ett ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct cat tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro His Ser Val 



864 
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275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 • 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aae aat agt ate ata act aga aaa gaa ttt eag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tae aea gac tgg gta gat gat eag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tae egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tae tat ttt gaa cae ega tee tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga ' aga gat aat tae aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg -Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 



gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 



1536 
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aaa eta cgt get eaa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 55Q 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 10 
<211> 574 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 10 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 
20 


Phe 


Gly 


Gly 


Thr 


Val 
25 


Thr 


Ala 


Phe 


Leu 


Gly 
30 


He 


Pro 


Tyr 


Ala 


Gin 
35 


Pro 


Pro 


Leu 


Gly 


Arg 

40 


Leu 


Arg 


Phe 


Lys 


Lys 

45 


Pro 


Gin 


Ser 


Leu 


Thr 

50 


Lys 


Trp 


Ser 


Asp 


He 
55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 
95 


Asn 


Val 


Trp 


He 


Pro 

100 


Ala 

V 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu 

110 


He 


Trp 


He 


Tyr 


Gly 
115 


Gly 


Gly 


Phe 


Gin 


Thr 
120 


Gly 


Thr 


Ser 


Ser 


Leu 
125 


His 


Val 


Tyr 


Asp 


Gly 
130 


Lys 


Phe 


Leu 


Ala 


Arg 
135 


Val 


Glu 


Arg 


Val 


He 
140 


Val 


Val 


Ser 


Met 


Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 

165 


Met 


Gly 


Leu 


Phe 


Asp 

170 


Gin 


Gin 


Leu 


Ala 


Leu 

175 


Gin 


Trp 


Val 


Gin 


Lys 
180 


Asn 


He 


Ala 


Ala 


Phe 
185 


Gly 


Gly 


Asn 


Pro 


Lys 
190 


Ser 


Val 


Thr 


Leu 


Phe 
195 


Gly 


Glu 


Ser 


Ala 


Gly 
200 


Ala 


Ala 


Ser 


Val 


Ser 
205 


Leu 


His 


Leu 



22 



Leu 


Ser 


Pro Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala Arg 


225 










230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 
260 


He 


Lys 


Cys 


Leu 


Arg 
265 


Asn 


Lys 


Asp 


Pro 


Gin 
270 


Glu 


He 


Leu 


Leu 


Asn 

275 


Glu 


Ala 


Phe 


Val 


Val 

280 


Pro 


Tyr 


Gly 


Thr 


Pro 

285 


His 


Ser 


Val 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He 


He 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 


Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp Val Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 
405 


Thr 


Lys 


Lys 


Phe 


Ser 
410 


Glu 


Trp 


Gly 


Asn 


Asn 
415 


Ala 


Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Ser 
425 


Ser 


Lys 


Leu 


Pro 


Trp 
430 


Pro 


Glu 


Trp Met 


Gly Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly Leu 






435 










440 










445 








Pro 


Leu 


Glu Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










4 60 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


4 65 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
495 


Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 
505 


Glu 


Ser 


Thr 


Arg 


He 
510 


Met 


Thr 


Lys 


Leu 


Arg Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 

530 


Glu- 


Met 


Thr 


Gly 


Asn 
535 


He 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 11 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 



<223> synthetic butyrylcholinesterase variant 



23 



<400> 11 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 4 8 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 ■ .15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro- 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp. Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys- Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 .110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 4 32 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro, Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 V 200 205 

ctt tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 
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ggt tec gcg aat get eet tgg gcg gta aea tet ett tat gaa get agg 720 ' 
Gly Ser Ala Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta got aaa ttg act ggt tgc tot aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg. Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc eaa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct tgg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Trp Ser Val 
275 280 285 

aac ttt ggt eeg acc gtg gat ggt gat ttt etc act gae atg cca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 .315 320 

gtt aat aaa gat gaa ggg aea get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

tte age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tee 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aea gae tgg gta gat gat cag aga eet- gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag tte acc aag aag tte tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt tte tac tat ttt gaa cac ega tec tee aaa ctt ceg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 
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cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 

450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 

465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aea aga ata atg aeg 1536 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

aaa eta egt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

gtc ttg gaa atg aea gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

gea gga ttc eat egc tgg aae aat tac atg atg gae tgg aaa aat eaa L680 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 

545 550 555 560 

ttt aae gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 



<210> 12 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 



<400> 12 



Glu Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 
20 


Phe 


Gly 


Gly 


Thr 


Val 
25 


Thr 


Ala 


Phe 


Leu 


Gly 
30 


He 


Pro 


Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 
50 


Lys 


Trp 


Ser 


Asp 


He 
55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 
95 


Asn 


Val 


Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu 
110 


He 


Trp 


He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 



26 



115 

Asp Gly Lys Phe 
130 

Asn Tyr Arg Val 
145 

Glu Ala Pro Gly 

Trp Val Gin Lys 
180 

Thr Leu Phe Gly 
195 

Leu Ser Pro Gly 

210 

Gly Ser Ala Asn 

225 

Asn Arg Thr Leu 

Glu Thr Glu He 
/ 260 
Leu Leu Asn Glu 

275 

Asn Phe Gly Pro 
290 

He Leu Leu Glu 
305 

Val Asn Lys Asp 

Phe Ser Lys Asp 

340 

Gly Leu Lys He 
355 

He Leu Phe His 
370 

Tyr Arg Glu Ala 
385 

Pro Ala Leu Glu 

Phe Phe Tyr Tyr 
420 

Trp Met Gly Val 
435 

Pro Leu Glu Arg 
450 

Arg Ser He Val 

465 

Asn Glu Thr Gin 

Glu Gin Lys Tyr 

500 

Lys Leu Arg Ala 
515 

Val Leu Glu Met 

530 

Ala Gly Phe His 
545 

Phe Asn Asp Tyr 



120 



Leu 


Ala 


Arg 


Val 






135 




Gly 


Ala 


Leu Gly 




150 






Asn 


Met 


Gly Leu 


165 








Asn 


He 


Ala 


Ala 


Glu 


Ser 


Ala Gly 








200 


Ser 


His 


oer 


Leu 






215 




Ala 


Pro 


Trp 


Ala 




230 






Asn 


Leu 


Ala 


Lys 


245 








He 


Lys 


Cys 


Leu 


Ala 


Phe 


Val 


Val 








280 


Thr 


Val 


Asp 


oxy 






295 




Leu 


Gly 


Gin 


Phe 




310 






Glu 


Gly 


Thr 


Ala 


325 








Asn 


Asn 


Ser 


He 


Phe 


Phe 


Pro 


Gly 








360 


Tyr 


Thr 


Asp 


Trp 






375 




Leu 


Gly 


Asp 


Val 




390 






Phe 


Thr 


Lys 


Lys 


405 








Phe 


Glu 


His 


Arg 


Met 


His 


Gly Tyr 








440 


Arg 


Asp 


Asn 


Tyr 






455 




Lys 


Arg 


Trp 


Ala 




470 






Asn 


Asn 


Ser 


Thr 


485 








Leu 


Thr 


Leu 


Asn 


Gin 


Gin 


Cys 


Arg 








520 


Thr 


Gly 


Asn 


He 






535 




Arg 


Trp 


Asn 


Asn 




550 






Thr 


Ser 


Lys 


Lys 



565 



Glu 


Arg Val 


He 








140 


Phe 


Leu 


Ala 


Leu 






155 




Phe 


Asp 


"Gin 


Gin 




170 






Phe 


Gly Gly 


Asn 


185 








Ala 


Ala 


Ser 


Val 


Phe 


Thr Arg 


Ala 








220 


Val 


Thr 


Ser 


Leu 






235 




Leu 


Thr Gly 


Cys 




250 






Arg 


Asn 


Lys 


Asp 


265 








Pro 


Tyr Gly 


Thr 


Asp 


Phe 


Leu 


Thr 










Lys 


Lys 


Thr 


Gin 






315 




Phe 


Leu 


Val 


Tyr 




330 






He 


Thr 


Arg 


Lys 


345 








Val 


Ser 


Glu 


Phe 


Val 


Asp Asp 


Gin 








JO U 


Val 


Gly Asp 


Tyr 






395 




Phe 


Ser 


Glu 


Trp 




410 






Ser 


Ser 


Lys 


Leu 


425 








Glu 


He 


Glu 


Phe 


Thr 


Lys 


Ala 


Glu 








4 60 


Asn 


Phe 


Ala 


Lys 






475 




Ser 


Trp 


Pro 


Val 




490 






Thr 


Glu 


Ser 


Thr 


505 








Phe 


Trp 


Thr 


Ser 


Asp 


Glu 


Ala 


Glu 








540 


Tyr 


Met 


Met 


Asp 






555 




Glu 


Ser 


Cys 


Val 




570 







125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 
270 

Pro Trp Ser Val 

285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 
335 

Glu Phe Gin Glu 

350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 

415 

Pro Trp Pro gIu 
430 

Val Phe Gly Leu 

445 

Glu He Leu Ser 

Tyr Gly Asn Pro 
480 

Phe Lys Ser Thr 
495 

Arg He Met Thr 

510 

Phe Phe Pro Lys 
525 

Trp Glu Trp Lys 

Trp Lys Asn Gin 
560 

Gly Leu 
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<210> 13 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 13 

■ gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag'cca cag tct 144 
.Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gee act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 



gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 



528 



r 



28 



tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 . 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age etg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age eat tea ttg tte ace aga gee att etg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tee geg aat get cct tgg geg gta aea tct ctt tat gaa get agg 720 
Gly Ser Ala Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aae aga acg ttg aac tta get aaa ttg act ggt tge tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ecc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt etg aat gaa gca ttt gtt gtc ecc tat ggg act cct ttg eck gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Xaa Val 
275 280 285 

aac ttt ggt ceg ace gtg gat ggt gat ttt etc act gae atg eca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 ' 315 320 

gtt aat aaa gat gaa ggg aea get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tac aea gae tgg gta gat gat cag aga cct gaa aae 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 ' 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 
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cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr. Lys Lys Phe Ser Giu Trp Gly Asn Asn Ala 
405 410 4l5 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ceg tgg eea gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gte ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct etg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 ' 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gte ttc aaa age act 1488. 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met .Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt eea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gte ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys. Val Gly Leu 
565 570 

<210> 14 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 

<222> 227 
<223> Xaa = Ala 
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<220> 

<221>VARIANT 
<222> 287 
<223> Xaa = PrO 



<400> 14 



Glu Asp 


Asp 


He 


1 








Asn 


Leu 


Thr 


Val 








20 


Tyr Ala 


Gin 


Pro 






35 




Leu 


Thr 


Lys 


Trp 




50 






Cys 


Cys 


Gin 


Asn 


65 








Met 


Trp 


Asn 


Pro 


Val 


Trp 


He 


Pro 








100 


He 


Tyr 


Gly 


Gly 






115 




Asp Gly 


Lys 


Phe 




130 






Asn 


Tyr 


Arg 


Val 


145 








Glu 


Ala 


Pro 


Gly 


Trp 


Val 


Gin 


Lys 








180 


.Thr 


Leu 


Phe 


Gly 






195 




Leu 


Ser 


Pro 


Gly 




210 






Gly Ser 


Ala 


Asn 


225 








Asn 


Arg 


Thr 


Leu 


Glu 


Thr 


Glu 


He 








260 


Leu 


Leu, 


Asn 


Glu 






275 




Asn 


Phe 


Gly 


Pro 




290 






He 


Leu 


Leu 


Glu 


305 








Val 


Asn 


Lys 


Asp 


Phe 


Ser 


Lys 


Asp 








340 


Gly Leu 


Lys 


He 






355 




He 


Leu 


Phe 


His 




370 






Tyr Arg 


Glu 


Ala 



385 



He He Ala Thr 
5 

Phe Gly Gly Thr 

Pro Leu Gly Arg 

40" 

Ser Asp He Trp 
55 

He Asp Gin Ser 
70 

Asn Thr Asp Leu 
85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Ala Arg Val 
135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 

165 

Asn He Ala Ala 

Glu Ser Ala Gly 
200 

Ser His Ser Leu 
215 

Ala Pro Trp Ala 

230 

Asn Leu Ala Lys 
245 

He Lys Cys Leu 

Ala Phe Val Val 
280 

Thr Val Asp Gly 

295 

Leu Gly Gin Phe 
310 

Glu Gly Thr Ala 
.325 

Asn Asn Ser He 

Phe Phe Pro Gly 

360 

Tyr Thr Asp Trp 
375 

Leu Gly Asp Val 
390 



Lys 


Asn 


Gly 


Lys 




10 






Val 


Thr 


Ala 


Phe 


25 








Leu Arg 


Phe 


Lys 


Asn 


Ala 


Thr 


Lys 








60 


Phe 


Pro 


Gly 


Phe 






75 




Ser 


Glu 


Asp 


Cys 




90 






Lys 


Asn 


Ala 


Thr 


105 








Gly 


Thr 


Ser 


Ser 


Glu Arg 


Val 


He 








140 


Phe 


Leu 


Ala 


Leu 






155 




Phe 


Asp 


Gin 


Gin 




170 






Phe 


Gly 


Gly 


Asn 


185 








Ala 


Ala 


Ser 


Val 


Phe 


Thr 


Arg 


Ala 








220 


Val 


Thr 


Ser 


Leu 






235 




Leu 


Thr 


Gly 


Cys 




250 






Arg Asn 


Lys 


Asp 


265 








Pro 


Tyr 


Gly 


Thr 


Asp 


Phe 


Leu 


Thr 








300 


Lys 


Lys 


Thr 


Gin 






315 




Phe 


Leu 


Val 


Tyr 




330 






He 


Thr 


Arg 


Lys 


345 








Val 


Ser 


Glu 


Phe 


Val 


Asp 


Asp 


Gin 








380 


Val 


Gly 


Asp 


Tyr 






395 





Val Arg Gly Met 
15 

Leu Gly He Pro 
30 

Lys Pro Gin Ser 

45 

Tyr Ala Asn Ser 

His Gly Ser Glu 
80 

Leu Tyr Leu Asn 
95 

Val Leu He Trp 

110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 

175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 

240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 
270 

Pro Leu Xaa Val 
285 

Asp Met Pro Asp 

He Leu Val Giy 
320 

Gly Ala Pro Gly 
335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 



31 



Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Ser 
425 


Ser 


Lys 


Leu 


Pro 


Trp 
430 


Pro 


Glu 


Trp 


Met 


Gly 


Val 


Met 


His 


Gly 


Tyr Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
4 95 


Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 
505 


Glu 


Ser 


Thr 


Arg 


He 
510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys 


Arg 

520 


Phe 


Trp 


Thr 


Ser 


Phe 

525 


Phe 


Pro 


Lys 


Val 


Leu 

530 


Glu 


Met 


Thr 


Gly 


Asn 
535 


He 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asri 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 15 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 15 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 14 4 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 



atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 



288 



32 



85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg got egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca. ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age eat tea ttg ttc ace aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gcg aat get cct tgg gcg gta aca tct ett tat gaa get agg 720 
Gly Ser Ala Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aae tta get aaa ttg act ggt tgc tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc cec tat ggg act cct ttg ggt gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Gly Val 
275 280 285 

aac ttt ggt ecg ace gtg gat ggt gat ttt etc act gae atg cca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 . 

ata tta ctt gaa ett gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 



33 



gtt aat aaa gat gaa ggg aca tgg ttt tta gtc atg ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Trp Phe Leu Val Met Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata aet aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin- Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tee 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ett ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala V 
405 410 415 

ttt ttc tac tat ttt gaa cae cga tec tec aaa ett ecg tgg cea gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga ,gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cea 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys. 
530 535 540 



34 



gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa ^at caa 1680 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 

545 550 ' 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 16 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 



<400> 16 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Ala 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Gly 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 



35 



305 










310 










315 










320 


Val 


Asn 


Lys 


Asp Glu 


Gly 


Thr 


Trp 


Phe 


Leu 


Val 


Met 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly 


Leu 


Lys 


lie 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








lie 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


lie 


Val 


Lys 


Arg 


Trp Ala Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp. 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










490 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu. 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 17 
<211> 711 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> CDS 

<222> (1) . . . (711) 

<223> synthetic butyrylcholinesterase variant 
<400> 17 

atg gac atg agg gtc ccc get cag etc ctg ggg etc ctg ctg etc tgg 48 
Met Asp Met Arg Val Pro Ala Gin Leu Leu Gly Leu Leu Leu Leu Trp 
15 10 15 



etc cca ggt gee aaa tgt gac ate 
Leu Pro Gly Ala Lys Cys Asp He 
20 

ctg tct gtg agt cca gga gaa aga 
Leu Ser Val Ser Pro Gly Glu Arg 



ttg ctg act cag tct cca gtc ate 96 

Leu Leu Thr Gin Ser Pro Val He 

25 30 

gtc agt ttc tec tgc agg gcc agt 144 

Val Ser Phe Ser Cys Arg Ala Ser 



36 



35 40 45 

cag agt att ggc aca aac ata cac tgg tat cag caa aga aca aat ggt 192 
Gin Ser He Gly Thr Asn He His Trp Tyr Gin Gin Arg Thr Asn .Gly 
50 55 60 

tct cca agg ctt etc ata aag tat get tct gag tct ate tct ggg ate 240 
Ser Pro Arg Leu Leu He Lys Tyr Ala Ser Glu Ser He Ser Gly He 
65 70 75 80 

cct tec agg ttt agt ggc agt gga tea ggg aca gat ttt act ctt age 288 
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser 
85 . 90 95 

ate aac agt gtg gag tct gaa gat att gca gat tat tac tgt caa caa . 336 
He Asn Ser Vai Glu Ser Glu Asp He Ala Asp Tyr Tyr Cys Gin Gin 
100 105 110 

aat aat aac tgg cca acc aeg ttc ggt get ggg ace aag ctg gag ctg 384 
Asn Asn Asn Trp Pro Thr Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu 
115 120 125 

aaa cga act gtg get gca cca tct gtc ttc ate ttc ccg cca tct gat 432 
Lys Arg Thr Val Ala Ala Pro Ser Val Phe He Phe Pro Pro Ser Asp 

130 135 140 

gag cag ttg aaa tct gga act gee tct gtt gtg tgc ctg ctg aat aac 480 
Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn 
145 150 155 160 

ttc tat ccc aga gag gee aaa gta cag tgg aag gtg gat aac gcc etc 528 
Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu 
165 170 175 

caa teg ggt aac tee cag gag agt gtc aca gag cag gac age aag gae 57 6 
Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp 
180 185 190 

age ace tac age etc age age acc ctg aeg ctg age aaa gca gac tac 624 
Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 
195 . 200 ' 205 

gag aaa cac aaa gtc tac gee tgc gaa gtc acc eat cag ggc ctg age 672 
Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser 
210 215 220 

teg ccc gtc aca aag age ttc aac agg gga gag tgt tag 711 
Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys * 

225 230 235 

<210> 18 
<211> 236 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> synthetic butyrylcholinesterase variant 



37 



<400> 18 



Met 


Asp 


Met Arg 


Val 


Pro 


Ala 


Gin 


Leu 


Leu 


Gly 


Leu 


Leu 


Leu 


Leu 


Trp 


' 1 








5 










10 










15 




Leu 


Pro 


Gly Ala 


Lys 


Cys 


Asp 


He 


Leu 


Leu 


Thr 


Gin 


Ser 


Pro 


Val 


He 








20 










25 










30 






Leu 


Ser 


Val 


Ser 


Pro 


Gly 


Glu 


Arg 


Val 


Ser 


Phe 


Ser 


Cys 


Arg 


Ala 


Ser 






35 










40 










45 








Gin 


Ser 


He 


Gly 


Thr 


Asn 


He 


His 


Trp 


Tyr 


Gin 


Gin 


Arg 


Thr 


Asn 


Gly 




50 










55 










60 










Ser 


Pro 


Arg 


Leu 


Leu 


He 


Lvs 


Tyr 


Ala 


Ser 


Glu 


Ser 


He 


Ser 


Glv 


He 


65 










70 










75 










80 


Pro 


Ser 


Arg 


Phe 


Ser 


Glv 

VJ -L J 


Ser 


Glv 


Ser 


Glv 


Thr 


Asp 


Phe 


Thr 


Leu 


Ser 










85 










90 










95 




lie 


Asn 


Ser 


Val 


Glu 


Ser 


Glu 


Asp 


He 


Ala 


Asp 


Tvr 


Tvr 


Cvs 

J! 


Gin 


Gin 








100 










105 










110 






Asn 


Asn 


Asn 


Trp 


Pro 


Thr 


Thr 


Phe 


Glv 

W J. 


Ala 


Glv 


Thr 


Lys 


Leu 


Glu 


Leu 






115 










120 










125 








Lys 


Arg 


Thr 


Val 


Ala 


Ala 


Pro 


Ser 


Val 


Phe 


He 


Phe 


Pro 


Pro 


Ser 


Asp 




130 










135 










140 










Glu 


Gin 


Leu 


Lys 


Ser 


Gly 


Thr 


Ala 


Ser 


Val 


Val 


Cys 


Leu 


Leu 


Asn 


Asn 


145 










150 










155 










160 


Phe 


Tyr 


Pro Arg 


Glu 


Ala 


Lvs 


Val 


Gin 


Trp 


Lvs 


Val 


Asp 


Asn 


Ala 


Leu 










165 










170 










175 




Gin 


Ser 


Gly Asn 


Ser 


Gin 


Glu 


Ser 


Val 


Thr 


Glu 


Gin 


Asp 


Ser 


Lys 


Asp 








180 










185 










190 






Ser 


Thr 


Tyr 


Ser 


Leu 


Ser 


Ser 


Thr 


Leu 


Thr 


Leu 


Ser 


Lys 


Ala 


Asp 


Tyr 






195 










200 










205 








Glu 


Lys 


His 


Lys 


Val 


Tyr 


Ala 


Cys 


Glu 


Val 


Thr 


His 


Gin 


Gly 


Leu 


Ser 




210 










215 










220 










Ser 


Pro 


Val 


Thr 


Lys 


Ser 


Phe 


Asn 


Arg 


Gly 


Glu 


Cys 











225 230 235 



<210> 19 

<211> 2349 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1) . . . (2349) 

<400> 19 

atg gga tgg age tgt ate ate ete ttc ttg gta gca aca get aca ggt 4 8 

Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr Gly 
15 10 15 

gtc cac tec cag gtg cag etg aag cag tea gga act ggc eta gtg cag 96 
Val His Ser Gin Val Gin Leu Lys Gin Ser Gly Pro Gly Leu Val Gin 
20 25 30 

ceo tea eag age etg tee ate aee tge aea gtc tet ggt tte tea tta 144 
Pro Ser Gin Ser Leu Ser He Thr Cys Thr Val Ser Gly Phe Ser Leu 
35 40 45 

act aac tat ggt gta eac tgg gtt cgc eag tct cea gga aag ggt etg 192 



38 



Thr Asn Tyr Gly Val His Trp Val Arg Gin Ser Pro Giy Lys Gly Leu 
50 55 60 

gag tgg ctg gga gtg ata tgg agt ggt gga aac aca gac tat aat aca 240 
Glu Trp Leu Gly Val lie Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr 
65 70 75 80 

cct ttc aca tec aga ctg age ate aac aag gac aat tec aag age caa 288 
Pro Phe Thr Ser Arg Leu Ser lie Asn Lys Asp Asn Ser Lys Ser Gin 
85 90 95 

gtt ttc ttt aaa atg aac agt ctg caa tct aat gac aca gee ata tat 336 
Val Phe Phe Lys Met Asn Ser Leu Gin Ser Asn Asp Thr Ala lie Tyr 

100 105 110 

tac tgt gee aga gee etc ace tac tat gat tac gag ttt get tac tgg 384 
Tyr Cys Ala Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp 
115 120 125 

ggc caa ggg act ctg gte act gtc tct gca gee tcc^acc aag ggc cea 432 
Gly Gin Gly Thr Leu Val Thr Val Ser Ala Ala Ser Thr Lys Gly Pro 
130 135 140 

teg gtc ttc ecc ctg gca cec tec tec aag age ace tct ggg ggc aca 4 80 

Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
145 150 155 160 

gcg gcc ctg ggc tgc ctg gtc aag gac tac ttc ccc gaa ccg gtg aeg 528 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
165 170 175 

gtg teg tgg aac tea ggc gee ctg ace age ggc gtg cac ace ttc ccg 576 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
180 185 190 

get gte eta eag tec tea gga etc tac tee etc age age gtg gtg ace 624 
Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
195 200 205 

gtg ccc tec age age ttg ggc ace cag ace tac ate tgc aac gtg aat 672 
Val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr lie Cys Asn Val Asn 
210 215 220 

cac aag ccc age aac ace aag gtg gac aag aaa gca gag ccc aaa tct 720 
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Ala Glu Pro Lys Ser 
225 230 235 240 

tgt gac aaa act cac aca tgt cea ccg tgt cea aag ett gaa gat gac 768 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Lys Leu Glu Asp Asp 
245 250 255 

ate ata att gca aca aag aat gga aaa gtc aga ggg atg aac ttg aca 816 
lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met Asn Leu Thr 
260 265 270 



gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc tat gca cag 
Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro Tyr Ala Gin 



864 



39 



275 280 285 

cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct ctg acc aag ,912 
Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser Leu Thr Lys 
290 295 300 

tgg tct gat att tgg aat gcc aca aaa tat gca aat tct tgc tgt cag 960 
Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser Cys Cys Gin 
305 310 315 320 

aac ata gat caa agt ttt cca ggc ttc cat gga tea gag atg tgg aac 1008 
Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu Met Trp Asn 
325 330 335 

cca aac act gac etc agt gaa gac tgt tta tat eta aat gta tgg att 1056 
Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn Val Trp lie 

340 345 350 

cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg att tat ggt 1104 
Pro Ala . Pro Lys Pro Lys Asn Ala Thr Val . Leu lie Trp lie Tyr Gly 
355 360 365 

ggt ggt ttt caa act gga aca tea tct tta eat gtt tat gat ggc aag 1152 
Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr Asp Gly Lys 

370 375 380 

ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg aac tat agg 1200 
Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met Asn Tyr Arg 
385 390 395 400 

gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct gag get cca 1248 
Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro Glu Ala Pro 
405 410 415 

ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag tgg gtt caa 1296 
Gly Asn Met Gly Leu Phe Asp Gin Gin .Leu Ala Leu Gin Trp Val Gin 
420 425 430 

aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta act etc ttt 1344 
Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val Thr Leu Phe 

435 440 445 

gga gaa. agt gca gga gca get tea gtt age ctg eat ttg ctt tct cct 1392 
Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu Leu Ser Pro 
450 455 460 

gga age cat tea ttg ttc acc aga gee att ctg caa agt ggt tec ttt 1440 
Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser Gly Ser Phe 
465 470 475 480 

aat get cct tgg gcg gta aca tct ctt tat gaa get agg aac aga acg 1488 
Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg Asn Arg Thr 
485 490 495 

ttg aac tta get aaa ttg act ggt tgc tct aga gag aat gag act gaa 1536 
Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn Glu Thr Glu 
500 505 510 



/ 



40 



ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att ctt ctg aat 1584 
lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie Leu Leu Asn 
515 520 525 

gaa gca ttt gtt gtc ccc tat ggg act .cct ttg tea gta aac ttt ggt 1632 
Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val Asn Phe Gly 
530 535 540 

eeg ace gtg gat ggt gat ttt etc act gac atg eca gac ata tta ctt 1680 
Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp lie Leu Leu 
545 550 555 560 

gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt gtt aat aaa 1728 
Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly Val Asn Lys 
565 570 575 

gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc tte age aaa 1776 
.Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly Phe Ser Lys 
580 585 . 590 

gat aac aat agt ate ata act aga aaa gaa ttt cag gaa ggt tta aaa 1824 
Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu Gly Leu Lys 
595 600 605 

ata ttt ttt eca gga gtg agt gag ttt gga aag gaa tec ate ctt ttt 1872 
He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser He Leu Phe 
610 615 620 

cat tac aca gac tgg gta gat gat cag aga cct gaa aac tac cgt gag 1920 
His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn Tyr Arg Glu 
625 630 635 640 

gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tge cct gee ttg 1968 
Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys Pro Ala Leu 
645 650 655 

gag tte ace aag aag tte tea gaa tgg gga aat aat gee ttt tte tac 2016 
Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala Phe Phe Tyr 
660 665 670 

tat ttt gaa cac ega tec tee aaa ctt eeg tgg eca gaa tgg atg gga 2064 
Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu Trp Met Gly 
675 680 685 

gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta cct ctg gaa 2112 
Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu Pro Leu Glu 
690 695 700 

aga aga gat aat tac aca aaa gee gag gaa att ttg agt aga tec ata 2160 
Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser Arg Ser He 
705 710 715 720 



gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat eca aat gag act 
Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro Asn Glu Thr 
725 730 735 



2208 
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cag aac aat age aca age 
• Gin Asn Asn Ser Thr Ser 
740 

tat eta ace ttg aat aca 
Tyr Leu Thr Leu Asn Thr 
755 

get eaa caa tgt ega ttc 
Ala Gin Gin Cys Arg Phe 
770 



tgg eet gte tte aaa age 

Trp Pro Val Phe Lys Ser 
745 

gag tea aca aga ata atg 

Glu Ser Thr Arg lie Met 
760 

tgg aca tea ttt ttt cca 

Trp Thr Ser Phe Phe Pro 

775 780 



act gaa eaa aaa 2256 
Thr Glu Gin Lys 
750 

acg aaa eta cgt 2304 

Thr Lys Leu Arg 

765 

aaa gtc tga 2349 
Lys Val ■ * 



<210> 20 
<211> 782 
<212> PRT 

<213> Mus museulus 



<400> 20 



Met Gly Trp 


Ser 


Cys 


He 


He 


Leu 


Phe 


Leu 


Val 


Ala 


Thr 


Ala 


Thr 


Gly 


1 . 






5 










10 










15 




Val His 


Ser 


Gin 


Val 


Gin 


Leu 


Lys 


Gin 


Ser 


Glv 


Pro 


Glv 


Leu 


Val 


Gin 






20 










25 










30 






Pro Ser 


Gin 


Ser 


Leu 


Ser 


He 


Thr 


Cvs 


Thr 


Val 


Ser 


Glv 


Phe 


Ser 


Leu 




35 










40 










45 








Thr Asn 


Tyr 


Gly 


Val 


His 


Trp 


Val 


Arg 


Gin 


Ser 


Pro 


Gly 


Lvs 


Gly 


Leu 


50 










55 










60 










Glu Trp 


Leu 


Gly 


Val 


He 


Trp 


Ser 


Gly 


Gly 


Asn 


Thr 


Asp 


Tyr 


Asn 


Thr 


65 








70 




















80 


Pro Phe 


Thr 


Ser 


Arg 


Leu 


Ser 


He 


Asn 


Lys 


Asp 


Asn 


Ser 


Lys 


Ser 


Gin 








85 










90 










95 




Val Phe 


Phe 


Lys 


Met 


Asn 


Ser 


Leu 


Gin 


Ser 


Asn 


Asp 


Thr 


Ala 


He 


Tyr 






100 










105 










110 






Tyr Cys 


Ala 


Arg 


Ala 


Leu 


Thr 


Tyr 


Tyr 


Asp 


Tyr 


Glu 


Phe 


Ala 


Tyr 


Trp 




115 










120 










125 








Gly Gin 


Gly 


Thr 


Leu 


Val 


Thr 


Val 


Ser 


Ala 


Ala 


Ser 


Thr 


Lys 


Gly 


Pro 


130 










135 










140 










Ser Val 


Phe 


Pro 


Leu 


Ala 


Pro 


Ser 


Ser 


Lys 


Ser 


Thr 


Ser 


Gly 


Gly 


Thr 


145 








150 










155 










160 


Ala Ala 


Leu 


Gly 


Cys 


Leu 


Val 


Lys 


Asp 


Tyr 


Phe 


Pro 


Glu 


Pro 


Val 


Thr 








165 










170 










175 




Val Ser 


Trp 


Asn 


Ser 


Gly 


Ala 


Leu 


Thr 


Ser 


Gly 


Val 


His 


Thr 


Phe 


Pro 






180 










185 










190 






Ala Val 


Leu 


Gin 


Ser 


Ser 


Gly 


Leu 


Tyr 


Ser 


Leu 


Ser 


Ser 


Val 


Val 


Thr 




195 










200 










205 








Val Pro 


Ser 


Ser 


Ser 


Leu 


Gly 


Thr 


Gin 


Thr 


Tyr 


He 


Cys 


Asn 


Val 


Asn 


210 










215 










220 










His Lys 


Pro 


Ser 


Asn 


Thr 


Lys. 


Val 


Asp 


Lys 


Lys 


Ala 


Glu 


Pro 


Lys 


Ser 


225 








230 










235 










240 


Cys Asp 


Lys 


Thr 


His 


Thr 


Cys 


Pro 


Pro 


Cys 


Pro 


Lys 


Leu 


Glu 


Asp 


Asp 








245 










250 










255 




He He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


Asn 


Leu 


Thr 






260 










265 










270 






Val Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 


Tyr 


Ala 


Gin 




275 










280 










285 








Pro Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 


Leu 


Thr 


Lys 


290 










295 










300 










Trp Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys 


Gin 



42 



305 310 
Asn lie Asp Gin Ser Phe Pro Gly 
325 



trX\J rioll 


Th-r 
J. 11 


rlop 


Leu 






7\ o 


















cXTO 


Lys 


irro 


Lys 


Asn 


riXa 




«j J J 














rne 


bxn 


i nr 


biy 


Thr 


Ser 


J / u 










J / D 




Pii6 Leu 


AX a 


Arg 


vai 


blU 


Arg 


vai 










J yu 






vaJ. Cj±y 


Ala 


Leu 


Gly 


Pne 


Leu 


Ala 








4 05 








Gly Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 






4zU 










Lys Asn 


lie 


Ala 


Ala 


Phe 


Gly 


Gly 




HOD ■ 










A A n 
4 40 


Gly Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


450 










455 




Gly Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


465 








470 






Asn Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 








485 








Leu Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 






500 










lie lie 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 




515 










520 


Glu Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


530 










535 




Pro Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 










c c 

550 






Glu Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 








5d5 








Asp Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 




580 










Asp Asn 


TV 

Asn 


Ser 


lie 


lie 


Thr 


Arg 














duu 


i±e rne 


rne 


Pro 


(jiy 


Val 


Ser 


Glu 


c 1 n 










Oi5 




nis iyr 


inr 


Asp 


Trp 


val 


Asp 


Asp 










D jU 






Ala Leu 




Asp 


vai 


val 


biy 


Asp 








DID 










J. nr 


Lys 


Lys 


rne 


Ser 


ijlU 






660 










Tyr Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 




675 










680 


Val Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


690 










695 




Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


705 








710 






Val Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 








725 








Gin Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 



740 

Tyr Leu Thr Leu Asn Thr Glu Ser 
755 760 



315 320 



Phe 


His 


Glv 


Ser 


Glu 


Met 


Tro 

J. x^ 


Asn 




330 










335 




Cys 


Leu 


Tvr 


Leu 


Asn 


Val 


Tro 


He 


345 










350 






Thr 


Val 


Leu 


He 


Tro 

i xp 


He 


Tvr 


Glv 










365 








Ser 


Leu 


His 


Val 


Tvr 

i y X 


Asp 


Gly 


Lys 








380 










He 


Val 


Val 


Ser 


Met 


Asn 


Tvr 


Arg 






395 










400 


Leu 


Pro 


Glv 


Asn 


Pro 


Glu 


Ala 


Pro 




410 










415 




Gin 


Leu 


Ala 


XjC Ll 


V3X1 1 




V d X 


V7X 11 


425 










430 






Asn 


Pto 




C p, r* 

OCX 


V dx 


X l IX 


i^eu 


r lie 










4 4 S 








V dJ. 


Otii 


Leu 


MX o 


Leu 


Leu 


oex 


IT X O 






















Leu 


vixn 


oer 


vjxy 


oer 


rne 
















4 Pin 

I o u 


Jjcr U 


iyr 


r:i 11 

oX U 


rixa 


Arg 


Asn 


Arg 


1 nr 


















v-^ys 


oer 


Ts. y~ 

Arg 


vjXU 


Asn 


Pin 

oXU 


T Vk T- 

inr 


oXU 


Rn'=i 










^ X u 






ZV en 
riSp 


r XO 




VjXU 


xxe 


Leu 


Leu 


Asn 










^ U 








i nr 


r ro 


Leu 


C d >- 

oer 


vax 


Asn 


rne 


uxy 


















Thr* 


riop 


ixie L. 


rx O 


Asp 


xxe 


Leu 


Leu 






R R R 

yj O O 










3 O U 




X X c: 


Leu 


V dx 


vjx y 


V dX 


A o r-> 


Lys 




570 


















Ala 

nx d 


Pto 


ox y 


r lie 


o o r~ 

OCX 


Xiy o 


585 










J -7 VJ 






xj _y o 


ni n 

ox u 


Php 
r lie? 


OXll 


ox Ll 


VJX 


XiC Ll 












605 








Phe 






V3 X UL 


OCX 


X xc 


T.on 
XjC U. 


true 








620 










Gin 


Arg 


Pro 


Glu 


Asn 




Arg 


wX Ll 






635 










640 


Tvr 


Asn 


Phe 


He 


Cys 


Pro 


Ala 


Leu 




650 










655 




Tro 


Glv 


Asn 


Asn 


Ala 


Phe 


Phe 


Tvr 

X y X 


665 










670 






Leu 


Pro 


Tro 

1 xp 


Pro 


Glu 


Tro 

i X]y 


Met 


Gly 










685 








Phe 


Val 


Phe 


Gly 


Leu 


Pro 


Leu 


Glu 








700 










Glu 


Glu 


He 


Leu 


Ser 


Arg 


Ser 


He 






715 










720 


Lys 


Tyr 


Gly 


Asn 


Pro 


Asn 


Glu 


Thr 




730 










735 




Val 


Phe 


Lys 


Ser 


Thr 


Glu 


Gin 


Lys 


745 










750 






Thr 


Arg 


He 


Met 


Thr 


Lys 


Leu 


Arg 



765 
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Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys Val 
770 775 780 

<210> 21 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 21 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 30 

tat gca cag oca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act- gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys " Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
11^ Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 



gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 



528 



44 



165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 57 6 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Gtt tot cct gga age cat tea ttg ttc ace aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec ttt aat get cct tgg gcg gta aea tct ctt tat gaa get agg 720 
Gly Ser Phe Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

aae aga aeg ttg aac tta get aaa ttg act ggt tge tet aga gag aat 7 68 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag 'tgt ett aga aat aaa gat eee caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 

260 265 270 

ctt ctg aat gaa gca ttt gtt gtc eee tat ggg act cct ttg tea gta 8 64 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aae ttt ggt ccg ace gtg gat ggt gat ttt etc act gac atg eea gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

ata tta ctt gaa ett gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aea get ttt tta gtc tat ggt get cct gge 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt. ate ata act aga aaa gaa ttt eag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aae 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac egt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 



45 



cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 . 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga' gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 22 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<400> 22 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 



46 



Asn 


Leu 


Thr 


Val 


Phe 


Gly Gly Thr Val 


Thr 


Ala 


Phe 


Leu Gly 


He 


Pro 








20 








25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu Gly Arg Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 








45 








Leu 


Thr 


Lys 


Trp Ser Asp 


He 


Trp Asn 


Ala 


Thr Lys 


Tyr Ala Asn Ser 




50 










55 








60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser Phe 


Pro Gly 


Phe 


His 


Gly Ser Glu 


65 










70 








75 










80 


Met 


Trp 


Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 

95 


Asn 


Val 


Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu 
110 


He 


Trp 


He 


Tyr 


Gly Gly Gly 


Phe 


Gin 


Thr Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 








125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val Glu 


Arg Val 


He 


Val 


Val 


Ser 


Met 




130 










135 








140 










Asn 


Tyr 


Arg Val 


Gly Ala 


Leu 


Gly Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 










150 








155 










160 


Glu 


Ala 


Pro Gly Asn Met 


Gly Leu Phe 


Asp Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 








170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala Phe 


Gly Gly Asn 


Pro 


Lys 


Ser 


Val 








180 








185 










190 






Thr 


Leu 


Phe Gly Glu 


Ser 


Ala 


Gly Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 








205 








Leu 


Ser 
210 


Pro 


Gly 


Ser 


His 


Ser 
215 


Leu Phe 


Thr 


Arg 


Ala 
220 


He 


Leu 


Gin 


Ser 


Gly 


Ser 


Phe 


Asn 


Ala 


Pro 


Trp 


Ala Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 








235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys Leu 


Thr 


Gly Cys 


Ser Arg Glu 


Asn 










245 








250 










255 




Glu 


Thr 


Glu 


He 

260 


He 


Lys 


Cys 


Leu Arg 

265 


Asn 


Lys 


Asp 


Pro 


Gin 

270 


Glu 


He 


Leu 


Leu 


Asn 
275 


Glu 


Ala 


Phe 


Val 


Val Pro 
280 


Tyr 


Gly 


Thr 


Pro 
285 


Leu 


Ser 


Val 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro Asp 




290 










295 








300 










He 


Leu 


Leu 


Glu 


Leu Gly 


Gin 


Phe Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 








315 










320 


Val 


Asn 


Lys Asp Glu Gly Thr Ala Phe 


Leu 


Val 


Tyr 


Gly Ala 


Pro 


Gly 










325 








330 










335 




Phe 


Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He He 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 


Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly Lys 


Glu 


Ser 






355 










360 








365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp Val 


Asp Asp Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 








380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly Asp 


Val Val 


Gly Asp Tyr 


Asn 


Phe 


He 


Cys 


385 










390 








395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys Phe 


Ser 


Glu 


Trp 


Gly Asn Asn Ala 










405 








410 










415 




Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg Ser 
425 


Ser 


Lys 


Leu 


Pro 


Trp 
430 


Pro 


Glu 


Trp 


Met 


Gly Val 


Met 


His 


Gly Tyr Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly Leu 






435 










440 








445 








Pro 


Leu 


Glu Arg Arg Asp Asn 


Tyr Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 








460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp Ala Asn 


Phe 


Ala 


Lys 


Tyr 


Gly Asn 


Pro 



47 



465 










470 










475 






480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
490 


Pro 


Val Phe Lys 


Ser 
495 


Thr 


Glu 


Gin 


Lys 


Tyr 

500 


Leu 


Thr 


Leu 


Asn 


Thr 

505 


Glu 


Ser 


Thr Arg lie 

510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys 


Arg 
520 


Phe 


Trp 


Thr 


Ser Phe Phe 
525 


Pro 


Lys 


Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


lie Asp 


Glu 


Ala 


Glu Trp Glu Trp Lys 




530 










535 










540 






Ala 


Gly 


Phe 


His Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp Trp Lys 


Asn 


Gin 


545 










550 










555 






560 


Phe 


Asn 


Asp 


Tyr 


Thr 
565 


Ser 


Lys 


Lys 


Glu 


Ser 
570 


Cys 


Val Gly Leu 







<210> 23 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 23 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 ■ 10 15 



aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aag ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Lys He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 



gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 



48 



gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly. Ala Leu Gly Phe Leu Ala Leu. Pro Gly Asn Pro 
145 150 155 160 

gag get eea ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt eaa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 57 6 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tet cct gga age cat tea ttg ttc acc aga gee att ctg eaa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg. Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tet ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tge tet aga gag aat- 7 68 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec eaa gaa att 816 
Glu Thr Glu lie He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc cec tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro . Asp 
290. 295 300 

ata tta ctt gaa ett gga eaa ttt aaa aaa acc cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 



49 



ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ett ttt cat tac aea gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ett ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aea aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 24 



50 



<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 24 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Lys 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








loO 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 






Ala 




215 










220 










Gly 


Ser 


Xaa 


Asn 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 







51 



Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 




355 










360 










365 








lie Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 


370 










375 










380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 








390 










395 










400 


Pro Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 








405 










410 










415 




Phe Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 






420 










425 










430 






Trp Met 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 




435 










440 










445 








Pro Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 


450 










455 










460 










Arg Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 








470 










475 










480 


Asn Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 








485 










490 










495 




Glu Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 






500 










505 










510 






Lys Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




515 










520 










525 








Val Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 










535 










'540 










Ala Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 










555 










560 


Phe Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 25 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 25 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 .25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



192 



52 



tgc tgt cag egg ata gat caa agt ttt cca ggc ttc cat gga tea gag. . 240 
Cys Cys Gin Arg lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aae eea aae aet gae etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att eea gea cet aaa eea aaa aat gee aet gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aae tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cet 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aae atg ggt tta ttt gat caa eag ttg get ett eag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gea gcc ttt ggt gga aat cet aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gea gga gea get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu- His Leu 
195 200 205 

ett tct cet gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu. Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gek aat get cet tgg gcg gta aca tet ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
.225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat ecc caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ett ctg aat gaa gea ttt gtt gtc ccc tat ggg act cet ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 



aac ttt ggt ceg ace gtg gat ggt gat ttt etc aet gac atg cca gae 



912 



53 



Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc .cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get ect ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tac aea gac tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat gge tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly. Tyr Glu He Glu Phe Val Phe Gly Leu 
435 .440 445 

cct etg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tee ata gtg aaa egg tgg gca aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aea age tgg cct gtc ttc aaa age act 14 88 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 



aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 



1584 



54 



515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu SerCys Val Gly Leu 
565 570 

<2r0> 26 

<211> 574 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 26 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg Gly Met 


1 








5 










10 








15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly He 


Pro 








20 










25 










30 




Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro Gin 


Ser 






35 










40 










45 






Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala Asn 


Ser 




50 










55 










60 








Cys 


Cys 


Gin 


Arg 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly Ser Glu 


65 










70 










75 








80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr Leu 


Asn 










85 










90 








95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu He 


Trp 








100 










105 










110 




He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His Val 


Tyr 






115 










120 










125 






Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val Ser 


Met 




130 










135 










140 








Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 










150 










155 








160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala Leu 


Gin 










165 










170 








175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys Ser 


Val 








180 










185 










190 




Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu His 


Leu 






195 










200 










205 






Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu Gin 


Ser 




210 










215 








220 









55 



Gly Ser 


Xaa 


Asn 


Ala 


Pro 


Trp Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 








230 








235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala Lys i Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 








245 








250 










255 




Glu Thr 


Glu 


He 


He 


Lys 


Cys Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 






260 








265 










270 






Leu Leu 


Asn 


Glu 


Ala 


Phe 


Val Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 




275 








280 










285 








Asn Phe 


Gly 


Pro 


Thr 


Val 


Asp Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 


290 










295 








300 










lie Leu 


Leu 


Glu 


Leu 


Gly 


Gin Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 








310 








315 










320 


Val Asn 


Lys Asp 


Glu 


Gly 


Thr Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 








325 








330 










335 




Phe Ser 


Lys 


Asp 


Asn 


Asn 


Ser He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 






340 








345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 




355 








360 










365 








lie Leu 


Phe 


His 


Tyr 


Thr 


Asp Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 


370 










375 








380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 








390 








395 










400 


Pro Ala 


Leu 


Glu 


Phe 


Thr 


Lys Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 








405 








410 










415 




Phe Phe 


Tyr 


Tyr 


Phe 


Glu 


His Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 






420 








425 










430 






Trp Met 


Gly Val 


Met 


His 


Gly Tyr Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 




435 








440 










445 








Pro Leu 


Glu 


Arg 


Arg 


Asp 


Asn Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 


450 










455 








460 










Arg Ser 


He 


Val 


Lys 


Arg 


Trp Ala Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 








470 








475 










480 


Asn Glu 


Thr 


Gin 


Asn 


Asn 


Ser Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 








485 








4 90 










495 




Glu Gin 




Tyr 


Leu 


Thr 


Leu Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 






500 








505 










510 






Lys Leu 


Arg Ala 


Gin 


Gin 


Cys Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




515 








520 










525 








Val Leu 


Glu 


Met 


Thr 


Gly 


Asn He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 










535 








5^40 










Ala Gly 


Phe 


His 


Arg 


Trp 


Asn Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 








555 










560 


Phe Asn 


Asp 


Tyr 


Thr 


Ser 


Lys Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 27 
<211> 1722 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 



<400> 27 



56 



gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg . 4 8 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 - 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata ggg caa agt ttt cca ggc ttc cat gga tea gag 24 0 

Cys Cys Gin Asn lie Gly Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro .Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 4 32 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att , ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 



ggt tee gck aat get cct tgg geg gta aca tct ctt tat gaa get agg 



720 



57 



Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat ccc caa gaa att 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

ett etg aat gaa gca ttt gtt gtc eee tat ggg aet eet ttg tea gta 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 

275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gae atg cea gac 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa ace eag att ttg gtg ggt 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aea get ttt tta gte tat ggt get eet ggc 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 . 330 335 

tte age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

ate ett ttt eat tae aea gae tgg gta gat gat eag aga eet gaa aac 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tae egt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tgc 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 

385 390 . 395 400 

eet gee ttg gag tte ace aag aag tte tea gaa tgg gga aat aat gee 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

ttt tte tae tat ttt gaa eae ega tec tee aaa ett eeg tgg cea gaa 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 

435 440 445 



cct etg gaa aga aga gat aat tae aea aaa gee gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 



58 



450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cea 14 40 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cet gtc tte aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat' aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta egt get caa caa tgt cga tte tgg aca tea ttt ttt cea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga tte cat cgc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 28 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyryleholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 28 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1 5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn He Gly Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 



59 



Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala Arg 


225 










230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










490 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 



i 



60 



545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 29 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 

<400> 29 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acq gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 

Leu Thr Lys Trp Ser Asp lie. Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata cat caa agt ttt cca ggc ttc cat gga tea gag 

Cys Cys Gin Asn He His Gin Ser Phe Pro Gly Phe His Gly Ser Glu 

65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 

145 150 155 160 



61 



gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gea get. tea gtt age etg eat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct ect gga age cat tea ttg ttc acc aga gcc att etg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg geg gta aca tct ett tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt etg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt eeg ace gtg gat ggt gat ttt etc act gac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 



ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 
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tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ett ccg tgg cca gaa 1296. 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 134 4 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 , 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat ege tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 

545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 ^ 570 

<210> 30 

<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyryleholinesterase variant 



<220> 



63 



<221>VARIANT 

. <222> 227 

<223> Xaa = Ala 

<400> 30 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1 5 10 ,15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn He His Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

-Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 

210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 

275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
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405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Ser 
425 


Ser 


Lvs 


Leu 


Pro 


Trp 
430 


Pro 


Glu 


Trp 


Met 


Gly 


Val 


Met 


His 


Gly Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
495 


Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 
505 


Glu 


Ser 


Thr 


Ara 


He 
510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys 


Arg 

520 


Phe 


Trp 


Thr 


Ser 


Phe 

525 


Phe 


Pro 


Lys 


Val 


Leu 
530 


Glu 


Met 


Thr 


Gly 


Asn 
535 


He 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 








i 


560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly Leu 







565 570 



<210> 31 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 31 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc ttc gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 



65 



85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 . 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt eag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 . 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp- Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gcc att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gek aat get cct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ecc caa gaa att 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 / 270 

ctt ctg aat gaa gca ttt gtt gtc ecc tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt eeg ace gtg gat ggt gat ttt etc act gae atg cca gae 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 



66 

r 



gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata aet aga aaa gaa ttt eag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tae aea gae tgg gta gat gat eag aga eet gaa aae 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tae egt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

eet gee ttg. gag tte aee aag aag tte tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt tte tae tat ttt gaa eae ega tee tee aaa ett eeg tgg eea gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat gge tat gaa att gaa ttt gte ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

eet ctg gaa aga aga gat aat tae aea aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 . 455 460 

aga tee ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat eea 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag aet eag aac aat age aca age tgg eet gte tte aaa age aet ■ 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa eaa aaa tat eta aee ttg aat aea gag tea aea aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta egt get eaa eaa tgt ega tte tgg aea tea ttt ttt eea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



gte ttg gaa atg aea gga aat att gat gaa gea gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



1632 
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gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 32 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 32 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


1' 








5 








Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 








20 










Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 






35 










40 


Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 




50 










55 




Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


65 










70 






Met 


Trp 


Ash 


Pro 


Asn 


Thr 


Asp 


Leu 










85 








Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 








100 










He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 






115 










120 


Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 




130 










135 




Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


14 5 










150 






Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 










165 








Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 








180 










Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 






195 










200 


Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 




210 










215 




Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


225 










230 






Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 










245 








Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 



260 



Lys 


Asn 


Gly 


Lys 


Val 


Arg Gly 


Met 




10 










15 




Val 


Thr 


Ala 


Phe 


Leu Gly 


He 


Pro 


25 










30 






Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 










45 








Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 








60 










Phe 


Pro 


Gly 


Phe 


Phe 


Gly Ser 


Glu 






75 










80 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 




90 










95 




Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 


105 










110 






Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 










125 








Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 








140 










Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 






155 










160 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 




170 










175 




Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 


185 










190 






Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 










205 








Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 








220 










Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 






235 










240 


Leu 


Thr 


Gly 


Cys 


Ser Arg 


Glu 


Asn 




250 










255 




Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 



265 270 



68 



Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val Val 






275 








280 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp Gly 




290 










295 


He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin Phe 


305 










310 




Val 


Asn 


Lys 


Asp Glu 


Gly 


Thr Ala 










325 






Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser He 








340 








Gly Leu 


Lys 


He 


Phe 


Phe 


Pro Gly 






355 








360 


He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp Trp 




370 










375 


Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp Val 


385 










390 




Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys. Lys 










405 






Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His Arg 








420 








Trp Met 


Glv 

v-> J- jr 


Val 


Met 


His 


Glv Tvr 






435 








440 


Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn Tyr 




450 










455 


Arg 


Ser 


He 


Val 


Lys 


Arq 


Trp Ala 


465 










470 




Ash 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser Thr 










485 






Glu 


Gin 


Lvs 


Tyr 


Leu 


Thr 


Leu Asn 








500 








Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys Arg 






515 








520 


Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn He 




530 










535 


Ala Gly 


Phe 


His 


Arg 


Trp 


Asn Asn 


545 










550 




Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys Lys 



565 



<210> 33 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 



Pro Tyr Gly Thr Pro Leu Ser Val 

285 

Asp Phe Leu Thr Asp Met Pro Asp 
300 

Lys Lys Thr Gin He Leu Val Gly 
315 320 



Phe 


Leu 


Val 


Tvr 


Gly Ala 


Pro 


Glv 




330 










335 




He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 


345 










350 






Val 


Ser 


Glu 


Phe 


Gly Lys 


Glu 


Ser 










365 








Val 


Asp 


Asp 


Gin 
380 


Arg 


Pro 


Glu 


Asn 


Val 


Gly 


Asp 
395 


Tyr 


Asn 


Phe 


He 


Cys 


Phe 


Ser 


Glu 




Gly Asn Asn 






4 1 n 

*i X \J 










415 




Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 


•i ^ J 










430 






Glu 


He 


Glu 


Phe 


Val 
445 


Phe 


Gly 


Leu 


Thr 


Lys 


Ala 


Glu 

H OKJ 


Glu 


He 


Leu 


Ser 


Asn 


Phe 


Ala 


Lys 


Tyr Gly Asn 


Pro 






475 










480 


Ser 


Trp 

490' 


Pro 


Val 


Phe 


Lys 


Ser 

495 


Thr 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 


505 










510 






Phe 


Trp 


Thr 


Ser 


Phe 
525 


Phe 


Pro 


Lys 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Tyr 


Met 


Met 
555 


Asp 


Trp 


Lys 


Asn 


Gin 
560 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







570 



<223> synthetic butyrylcholinesterase variant 

<400> 33 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 



69 



Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gee aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cct gga tea gag 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe Pro Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 . 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age eat tea ttg ttc ace aga gcc att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tee gek aat get cct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 



aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 



70 



245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 . 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala^ Pro Gly 
325 330 " 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc . 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cae ega tee tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tee ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 
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aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt ega ttc tgg aca tea ttt ttt eca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 34 
<211> 574 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 34 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


Pro 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 



72 





130 










135 










140 










Asn 


Tvr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


XlC u 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 




Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










1 70 










175 






Val 


Gin 


Lys 


Asn 


lie 


Ala 


Ala 


Phe 


vjx y 


ni V 

vj _L y 


Asn 


Pro 


Lys 


Ser 


Val 








180 










X O -kJ 










1 90 






Thr 


Leu 


Phe 


Glv 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










900 










90S 

^ VJ J 








L6U. 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arrr 

rtX ^ 


Al ;5 
/AX a 


Tip 

X X 


XtC Li 


Gin 


Ser 














PIS 










OOCi 










vjx y 


J. 




AQn 

noli 




IT X w 


1 rp 


Al a 


1 

V dX 


Thr 

X IIX 


OCX 


Xj6U 


T\/r 

iyr 


PI n 
oX U 


Al ^ 
rixd 


A rrr 
rtx y 
































940 
^ 4 U 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 

X IIX 


Glv 

ox y 


PVQ 

\-f y J 


S^r 

O ~ X 


A rn 
rix ^ 


Glu 


Asn 










9/1 R 

^ *i D 










9 so 










255 








m n 


X J. t; 


X Xc 


i-jy s 


P\7Q 

\.-y o 


IjOU 


rix y 


A C T» 


Lys 


TV OT^ 

r\op 




Pin 


Glu 


He 








9 fin 










ZOO 










9 7 0 








Leu 


rioll 


r:i 11 

\jX U. 


AT ^» 


Ph<=» 


VciX 


V dX 


xx O 


iyr 


oxy 


TH 

i nx 


ITX O 


Leu 


Ser 


Val 






^ 1 O 










9ft 0 
<c O U 










9 P S 
^ O 0 








7\ o 


r ne 


\j±y 


irro 


inr 


va X 


Asp 


PI \7 

vjxy 


Asp 


fne 


Leu 


1 nr 


Asp 


Me L 


Pro Asp 




z y u 










9 Q c: 

z y D 










JUU 












Leu 


Leu 


oXU 


Leu 


vjxy 


Pin 

oxn 


IT ne 


Lys 


Lys 


i nr 


Pin 

ijxn 


xxe 


Leu 


Val 


Gly 












-3 X u 










OxO 










320 


V cL± 


Zi o 


Lys 




kjx U 


oxy 


TH r- 
i iiJ. 


A 1 ;a 


irne 


Leu 


V dX 


Tyr 


p 1 \7 

VaXy 




Pro 


Gly 










'5 9 c; 










T Q n 










335 








Lys 


Asp 


Asn 


7\ c? 


OCX 


T 1 o 

X xe 


X X6 


Thi- 

1 nr 


Arg 


Lys 


Pin 
oXU 


PKq 

irne 


Gin 


Glu 


















J4 D 
















n^ \r 


Leu 


Lys 


T 1 o 


PKia 

jtrne 


irne 


Pro 


P 1 ir 


vax 


Ser 


PI 11 


rne 


P 1 17 

^jxy 


Lys 


Glu 


Ser 




































Leu 


Pho 


n J.S 


iyr 


i llx 


Asp 


irp 


vax 


Asp 


Asp 


PI r\ 

oxn 


Arg 


Pro 


Glu 


Asn 




J / u 










"^7 R 










Q n 
J o u 










T\/T 

lyr 


A "rrr 


O J- u. 


Al A 


Xit; la 


vjx y 


7\ o v-N 
rlop 


V d X 


V d X 


oxy 




iyr 


A o m 


Pho 

X ne 


He 


Cys 












o y U 










J y D 










400 


I. 




XjC LL 






Thr- 

X iiX 


Jjy s 


ijy s 


tilts 


oci 


PI n 
ox u 


T yT\ 

irp 


PI W 

oxy 


A c n 
fib 11 


Asn 


Ala 










4 n R 

fi U J 










/1 1 O 
4 XU 










415 




Phe 


Phe 


Tvr 
1 yi 


T\/T 

J- y-L 


Phe 


r;i n 

ox u 


Hi 

nx o 




OCX 


oox 


Xjy o 


XjC IX 


Pr r> 


T rr^ 

1 rp 


Pro 


Glu 








*1 ^ u 










4 9 S 

4 ^ O 










4 "^0 






irp 


lie U 


\3JLy 


\/a 1 
V dX 


Mot- 
rins U 


Hie 
nxo 


vjxy 


lyr 


oXU 


X X6 


PI 11 
VjXU 




vax 


irne 


Gly Leu 






1 J J 










4 4 0 

4 *i U 










4 4 S 

*i 4 J 








Pro 


Leu 


Glu 


ArQ^ 


Ar g 




Asn 


i yr 


Th r 

X I IX 


j_»y s 


Al A 

rtx d 


PI n 
vaX u 


PI 11 
OX LX 


X X t: 


Leu 


Ser 




4 50 










4 SS 
1 ^ J 










4 fiO 










Arg 


Ser 


lie 


Val 


Lys 


Arg 


TTn 
xx^ 


Ala 


Asn 


Phe 


Ala 


xiy o 


Tvr 
xyx 


f;i V 

ox y 


Asn 


Pro 


4 65 










470 










47S 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trn 


Pro 


Val 


Phe 


xjy o 


Ser 


Thr 










485 










4 QO 










495 




Glu 


Gin 


Lys 


Tvr 

X y X 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


lie 


Met 


Thr 








500 










SOS 










SI 0 






Lvs 


Leu 


Ara 


Ala 


Gin 


Gin 


Cvs 


Arg 


Phe 


Tro 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr ■ 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 35 



73 



<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 35 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 



aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaia aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 



gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa tgg gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Trp Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea- atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 . 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 



tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
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180 ' 185 . 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tet cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tet ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tge tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc cec tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gac atg cea gae 912 
Asn Phe Gly Pro- Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
.355 360 365 

ate ctt ttt eat tac aca gae tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 ^ 395 400 



cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee* 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 



1248 



75 



ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt cog tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 134 4 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 .510 

J 

aaa eta egt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa. agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 36 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 36 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 
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A.sri 


Leu. 


Thr 


Val 


Phe 


Gly 


Gl V 

vj X y 


Thr 

X ilX 


Val 


Thr 


Ala 


Ph^ 


XJC? u 


oxy 


T1 fa 
xxe 


Prn 
r X v-' 


































TvT 
X yi. 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


xjy o 


Lys 


Pro 
r X w 


Gin 

V3X11 


^^r 

O \3 X 






35 










4 0 










4 S 










Thr 


Ly s 




Ser 




xxe 




A <5n 


Ala 


Thr 

X liX 


Xjy o 


T\/r 
i yx 


Al PI 
rrx d 


A <2 n 


otsx 


































Cys 


Cys 


Gin 


Asn 


lie 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


































LiC ^ 


Tr*ri 




irx iwi 


AO 11 


Th-r 

X IIX 


A QT^ 


XjC Li 


oc;x 


VjX u 


A on 


P\7Q 

\^yj 


x>eu 


T\7r 

lyr 


Leu 


A c n 










ft 

O D 




















yO 




V d X 


TrTi 
1 rp 




t X V-J 


Al ^ 


t X \-l 


T.\7G 

Xjy o 


Pro 

tX \J 


Xjy o 


Aon 


Al 
riX d 


Th r 

X XIX 


V dX 


Leu 


T1 <a 

X xe 


irp 








1 on 

X u u 










1 rm 

X U 3 










1 1 n 

1 X u 








xyr 


oxy 


oxy 


PI \7 

vjxy 


rne 


Pin 

oxn 


irp 


P 1 \r 
VaXy 


i nr 


oer 


Ser 


Leu 


nXS 


vax 


Tyr 
















1 9 n 










1 O R 








Asp 


n \/ 


Lys 


Jrne 


Leu 


AT =1 


Arg 


veil. 


PI n 
oXU 


Arg 


Val 


He 


vax 


\7=a 1 

vax 


Ser 


Met 




±ou 










XoD 










140 










Asn 


Tyr 


Arg 


vax 


PI 

bxy 


AX a 


Leu 


vjXy 


rne 


Leu 


Ala 


Leu 


Pro 


PI Tr 

bXy 


Asn 


Pro 


1 >l c; 
±4 0 










XdU 










155 










1 ^n 

XdU 






Pro 


PI 

(jXy 


Asn 


Meu 


r*! XT 

bxy 


Leu 


rne 


Asp 


Gin 


Gin 


Leu 


A 1 

AX a 


Leu 


GXn 










ICC 










1 /U 










175 




Trp 




r^'^ -r^ 
uxn 


Lys 


Asn 


xxe 


Axa 


AX a 


Jrne 


bxy 


Gly Asn 


Pro 


Lys 


Ser 


VaX 








XoU 










loD 










l^{J 






1 iijr 


Leu 


irue 


PT ^7 

vjxy 


PI 11 

k^XU 


Ser 


/ixa 


P 1 TT 

LrXy 


AX a 


TV 1 

AX a 


Ser 


Val 


Ser 


Leu 


nlS 


Leu 






1 y D 










o n n 
ZUU 










o rk c 








Leu 


Ser 


Pro 


CjXy 


Ser 


nXS 


Ser 


Leu 


Pne 


Tnr 


Arg 


Ala 


IXe 


Leu 


GXn 


Ser 














ZlD 










220 










Cjiy 


Ser 


Aaa 


Asn 


Axa 


Pro 


Trp 


AX a 


\7-^ 1 

vax 


Tnr 


Ser 


Leu 


Tyr 


GXu 


AX a 


Arg 


o o 










o ^3 n 










235 










o yi n 

z4(J 


Asn 


Arg 


i nr 


Leu 


Asn 


Leu 


AX a 


Lys 


Leu 


inr 


Gly Cys 


Ser 


Arg 


bXU 


Asn 




















o c r\ 










o c c 

255 




Pill 


inr 


vjXU 


± xe 


xxe 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


PI 

kjXn 


P1 11 

bXU 


xxe 


















Z bo 










o T n 








Leu 


7\ o ■n 


oXU 


riXo. 


jrne 


V clX 


V a.X 


irro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


vax 






Z / 0 










9 Q n 










O Q c; 

Zoo 








Asn 


It n© 


vjxy 


rro 


i nr 


V aX 


Asp 


P 1 

tjxy 


Asp 


rne 


Leu 


Thr 


Asp 


Meti 


Pro 


Asp 




9 on 
z y u 










9 QR 
Z y D 










300 












Leu 


Leu 


Pin 
oXU 


Leu 


PI \r 

oxy 


Pin 

oxn 


trne 


Lys 


Lys 


Thr 


Gin 


1 xe 


Leu 


vax 


XT 

ijxy 












o iU 










315 












V d JL 




Lys 




fil n 
oxli 


vjxy 


1 IIX 


Ala 


Phci 


Leu 


Val 


Tyr 


PI \7 

oxy 


Ala 


r X O 


P 1 \7 

^xy 






























o Jo 






OCX 


Xjy o 




r\oll 


A QTI 


C ci r* 

OCX 


T 1 
X Xc 


X X t: 


Thr 
1 ilx 


Arg 


Lys 


ni 11 


Ph<a 
rne 


PI n 

oxn 


VjXU 








o *± u 










O 4 O 
















Gly 


Leu 


Lys 


He 


Phe 




IT X 


vjrxy 


V d X 


OCX 


Glu 


Phe 


m \7 

ox y 


Lys 


PI It 

ox u. 


o t?X 






^ u 










J o u 










ODD 








lie 


Leu 


Phe 


His 




Thr 

X 1 IX 


A c;ri 


Trn 


V CL X 




Asp 


Gin 


A rrr 
riX y 


r X ij 


PI 11 

VjX u. 


Aon 














O 1 O 










380 












Arg 


Glu 


Ala 


Leu 


ox y 




vax 


V ClX 


(^1 V 
v3xy 


Asp 


Tyr 


A Q n 

11 


r ii<3 


T 1 
X X C 


v^y o 


385 










J ^ 










395 










4 nn 

4 U U 


Pro 


Ala 


Leu 


W X \Jk 


Phe 


Thr- 

X ilX 


xjy o 


xjy o 


Ph^ 


^or 
o v^x 


Glu 


Trp 


vjxy 


A Qn 
noil 


A c n 
noil 


Al 










4 U O 










/1 1 n 

X u 










/lie, 

4X0 




Phe 


Phe 


Tvr 


Tvr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trn 


Pro 


Glu 








420 










425 










430 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 
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465 470 475 480 



Asn 


vjXu inr 


b±n 


Asn 

4 O D 


Asn 


Ser 


Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
4 95 


Thr 




Gin Lys 


Tyr 


Leu 


inr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr Arg 


He 


Met 


Thr 






500 










505 










510 






Lys 


Leu Arg 


TV T 

Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




515 










520 










525' 






Val 


Leu Glu 
530 


Met 


Thr 


Gly 


Asn 
535 


He 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala 


Gly Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 










555 










560 


Phe 


Asn Asp 


Tyr 


Thr 
565 


Ser 


Lys 


Lys 


Glu 


Ser 
570 


Cys 


Val 


Gly 


Leu 







<210> 37 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 37 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 4 8 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 14 4 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa tat gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Tyr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 



78 



gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta got ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get eca ggg aac atg ggt tta ttt gat caa eag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Glh 
165 170 175 

tgg gtt eaa aaa aat at a gea gee ttt ggt gga aat eet aaa agt gta 57 6 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gea gga gea get tea gtt age etg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age eat tea ttg ttc aee aga gee att etg eaa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tee gek aat get eet tgg gcg gta aea tet ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cee eaa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ett ctg aat gaa gea ttt gtt gte cee tat ggg act eet ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg aee gtg gat ggt gat ttt etc act gae atg cea gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga eaa ttt aaa aaa ace cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca got ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 
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ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 . 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa eac ega tec tec aaa ctt ceg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu .Asn Thr Glu Ser Thr Arg He Met Thr 
500 . 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat egc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 38 
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<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 38 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 

50 


Lys 


Trp 


Ser 


Asp 


He 

55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 
95 


Asn 


Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 




He 


Tyr 


Gly Gly Gly 


Phe 


Gin 


Tyr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn Tyr 


Arg Val 


Gly 


Ala 


Leu Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly Asn 


Met 


Gly Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp Val 


Gin 


Lys Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly Ser 


Xaa 


Asn 


Ala 


Pro 


Trp Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 
260 


He 


Lys 


Cys 


Leu 


Arg 
265 


Asn 


Lys 


Asp 


Pro 


Gin 
270 


Glu 


He 


Leu 


Leu 


Asn 
275 


Glu 


Ala 


Phe 


Val 


Val 
280 


Pro 


Tyr 


Gly 


Thr 


Pro 
285 


Leu 


Ser 


Val 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










.335 




Phe 


Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He 


He 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 



81 



Gly 


Leu 


Lys lie 


Phe 


Phe 


Pro 


Gly Val 


OC7X 


ox u 


Phe 


Gly 


Lys 


Gl u 

OXU 


OCX 






355 








360 








«J -.^ 








lie 


Leu 


Phe His 


Tvr 

lyx 


Thr 


Asp 


Trp Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 












375 








>-> 0 u 










T vr 


Arcf 


Gin Ala 


Leu 


Gly 


Asp 


Val Val 


vjx y 




iyL 


Asn 


Phe 


Tip 

X X c 


v-*y 0 


JO ^ 
















J -7 J 










400 


PjTO 


Ala 


Leu Glu 


Phe 


Thr 


Lys 


Lys Phe 


Ser 


Glu 

ox U 


irp 


oxy 


Asn 


Asn 


AT 








4nR 

*i U .J 








410 

H X VJ 










4 1 s 

4 X J 




Phe 


Phe 


Tyr Tyr 


Phe 


Glu 


His Arg Ser 


Ser 


ij y 0 


JJC LA 


IT X V./ 




t X 0 


u 

ox LI 






490 
4 ^ u 








425 
















irp 




oxy V cix 




nxo 


Gly Tyr Glu 


X X€ 


oXU 


irne 


VaV 

V clX 


Ph<a 
t tic 


oxy 


Leu 






T O >J 








440 








4 4 R 
4 *i J 








t i. w 




o X u. riX y 


riX y 




Asn 


Tyr Thr 


Lys 


riXd 


oX U 


ox u. 


X Xc^ 


Leu 


otr X 




4 OU 








455 






















i. xc? V d X 


xjy o 


t\L. y 


Trp Ala Asn 


Ph(=» 
Irilc; 


AT a 


Lys 


i yr 


oxy 


rVoll 


tr I. 0 


ft DO 








4 7n 


















/I Q n 

fi 0 U 






Thr- m n 

XXIl. OXll 


M.0II 


Z\ c n 


Ser 


Thr Ser 


irp 


Pr~/^ 
c X U 


V aX 


Pho 


Lys 


OoX 


Th y 
i 1 IX 








4 ft 
41 0 D 








y u 
















ex n 

V3 J. 11 


j-»yo ■•■y-1' 


Leu 


Thr* 

1 nx 


Leu 


Asn Thr 


oXU 


OCX 


i nr 


Arg 


xxe 


cjeu 


i nr 






R n n 








505 










O iU 






Ju jr o 


-UC ui 


/^x y /^x ci 


0x11 


OA n 


Cys 


Arg Phe 




Th r 
1. ill. 


Oc^X 


It 11c 


PhA 

cl IC 


JT X 


Lys 






515 








520 








525 








Val 


Leu 


Glu Met 


Thr 


Gly 


Asn 


lie Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 








535 








540 










Ala 


Gly 


Phe His 


Arg 


Trp 


Asn 


Asn Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 








555 










560 


Phe 


Asn 


fsp Tyr 


Thr 


Ser 


Lys 


Lys Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 39 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 39 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag oca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



192 



82 



tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Giy Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gee act gta ttg ata' tgg 336 
Vai Trp lie Pro Ala Pro Lys Pro Lys Asn. Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tet tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 

i 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 ' 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett eag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga' gaa agt gca gga gca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 

ett tet cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tee gck aat get cct tgg geg gta aca tet ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 ' 235 240. 

aac aga aeg ttg aac tta get ^aaa ttg act ggt tgc tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 ^ 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat ecc caa gaa att 816 
Glu Thr Glu He lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ett ctg aat gaa gca ttt gtt gtc ecc ggt ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Gly Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt eeg ace gtg gat ggt gat ttt etc act gac atg cca gac 912 
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Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cet ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aae aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eca gga gtg agt gag ttt gga aag gaa tee 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cet gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cet gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg eca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cet ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tee ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat eca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 " 470 475 480 

aat gag act cag aae aat age aca age tgg cet gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp .Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt eca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
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515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Giu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 

545 550 555 560 

y 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 40 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa - Ala 



<400> 40 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 



85 



225 










o 








.235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala Lys 


Leu Thr Gly Cys 


Ser 


Arg 


Glu 


Asn 


















250 










255 






Thr 


Glu 


xxe 


1 le 


Lys 


Cys Leu 


Arg Asn Lys 


Asp 


Pro 


Gin 


Glu 


He 
















265 










270 






Leu 


Leu 


Asn 


Glu 


Ala. 


fne 


vaj. vai 


Pro Gly Gly Thr 


Pro 


Leu 


Ser 


Val 






275 








O O A 










285 








Asn 


Phe Gly 


Pro 


Thr 


val 


Asp Gly- 


Asp 


Phe 


Leu 


Thr Asp Met 


Pro 


Asp 




290 










one 








300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin Pne 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 








315 










320 


Val 


Asn 


Lys 


Asp Glu 


(jly 


Tnr Ala 


Phe 


Leu 


Val 


Tyr 


Gly Ala 


Pro 


Gly 










325 








330 










335 




Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 








345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro Gly 


Val 


Ser 


Glu 


Phe 


Gly Lys 


Glu 


Ser 






355 








360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr; 


Asp Trp 


Val 


Asp Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 








380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp Val 


Val 


Gly Asp Tyr Asn 


Phe 


He 


Cys 


385 










390 








395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys Lys 


Phe 


Ser 


Glu 


Trp Gly Asn Asn Ala 










405 








410 










415 




Phe 


Phe Tyr 


Tyr 


Phe 


Glu 


His Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 








425 










430 






Trp Met 


Gly 


Val 


Met 


His 


Gly Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly Leu 






435 








440 










445 








Pro 


Leu 
450 


Glu 


Arg 


Arg 


Asp 


Asn Tyr 
455 


Thr 


Lys 


Ala 


Glu 

460 


Glu 


He 


Leu 


Ser 


Arg 


Ser 


He 


Val. 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly Asn 


Pro 


465 










470 








475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
495 


Thr 


Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu Asn 


Thr 


Glu 


Ser 


Thr Arg 


He 


Met 


Thr 








500 








505 










510 






Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys Arg 

520 


Phe 


Trp 


Thr 


Ser 


Phe 

525 


Phe 


Pro 


Lys 


Val 


Leu 

530 


Glu 


Met 


Thr 


Gly 


Asn He 
535 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 








555 










560 


Phe 


Asn Asp 


Tyr 


Thr 


Ser 


Lys Lys 


Glu 


Ser 


Cys 


Val 


Gly Leu 














565 








570 















<210> 41 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 41 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 



86 



Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 ■ 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 ' 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg ace aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn lie Asp Gin Ser Phe .Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 



ggt tee gek aat get cct tgg geg gta aca tct ctt tat gaa get agg 
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Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 - 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc aat ggg act cct ttg tea gta 8 64 

Leu Leu Asn Glu Ala Phe Val Val Pro Asn Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gae atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa aec cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aea get ttt tta gtc tat ggt get eet ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 ^ 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tae aca gae tgg gta gat gat cag aga eet gaa aae 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tae egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyf Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr. Lys Lys Phe Ser Glu T-prp Gly Asn Asn Ala 
405 410 415 

ttt ttc tae tat ttt gaa cac ega tee tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser' Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tae aea aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
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450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg eet gte ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa eaa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp. Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc eat ege tgg aae aat tae atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin. 
545 550 555 560 

ttt aac gat tae act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 42 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
^<222> 227 
<223> Xaa = Ala 

<400> 42 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 



89 



100 

lie Tyr Gly Gly Gly Phe Gin Thr 
115 120 
Asp Gly Lys Phe Leu Ala Arg Val 

130 135 
Asn Tyr Arg Val Gly Ala Leu Gly 
145 150 
Glu Ala Pro Gly Asn Met Gly Leu 
165 

Trp Val Gin Lys Asn He Ala Ala 

180 

Thr Leu Phe Gly Glu Ser Ala Gly 
195 200 
Leu Ser Pro Gly Ser His Ser Leu 

210 215 
Gly Ser Xaa Asn Ala Pro Trp Ala 
225 230 
Asn Arg Thr Leu Asn Leu Ala Lys 
245 

Glu Thr Glu lie He Lys Cys Leu 
2 60 

Leu Leu Asn Glu Ala Phe Val Val 
275 280 
Asn Phe Gly Pro Thr Val Asp Gly 

290 295 
He Leu Leu Glu Leu Gly Gin Phe 
305 310 
Val Asn Lys Asp Glu Gly Thr Ala 
325 

Phe Ser Lys Asp Asn Asn Ser He 

340 

Gly Leu Lys He Phe Phe Pro Gly 
355 360 
He Leu Phe His Tyr Thr Asp Trp 

370 375 
Tyr Arg Glu Ala Leu Gly Asp Val 
385 390 
Pro Ala Leu Glu Phe Thr Lys Lys 
405 

Phe Phe Tyr Tyr Phe Glu His Arg 
' 420 

Trp Met Gly Val Met His Gly Tyr 
435 440 
Pro Leu Glu Arg Arg Asp Asn Tyr 

450 455 
Arg Ser He Val Lys Arg Trp Ala 
465 • 470 

Asn Glu Thr Gin Asn Asn Ser Thr 
485 

Glu Gin Lys Tyr Leu Thr Leu Asn 
500 

Lys Leu Arg Ala Gin Gin Cys Arg 
515 520 
Val Leu Glu Met Thr Gly Asn He 

530 535 
Ala Gly Phe His Arg Trp Asn Asn 
545 550 



105 

Gly Thr Ser Ser 

Glu Arg Val He 
140 

Phe Leu Ala Leu 

155 

Phe Asp Gin Gin 
170 

Phe Gly Gly Asn 
185 

Ala Ala Ser Val 

Phe Thr Arg Ala 
220 

Val Thr Ser Leu 
235 

Leu Thr Gly Cys 
250 

Arg Asn Lys Asp 

265 

Pro Asn Gly Thr 

Asp Phe Leu Thr 
300 

Lys Lys Thr Gin 
315 

Phe Leu Val Tyr' 

330 

He Thr Arg Lys 
345 

Val Ser Glu Phe 

Val Asp Asp Gin 
380 

Val Gly Asp Tyr 

395 

Phe Ser Glu Trp 
410 

Ser Ser Lys Leu 
425 

Glu He Glu Phe 

Thr Lys Ala Glu 
460 

Asn Phe Ala Lys 
475 

Ser Trp Pro Val 
4 90 

Thr Glu Ser Thr 
505 

Phe Trp Thr Ser 

Asp Glu Ala Glu 
540 

Tyr Met Met Asp 
555 



110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 

160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 

205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 

270 

Pro Leu Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 

335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 

Glu He Leu Ser 

Tyr Gly Asn Pro 
480 

Phe Lys Ser Thr 
495 

Arg He Met Thr 
510 

Phe Phe Pro Lys 

525 

Trp Glu Trp Lys 

Trp Lys Asn Gin 

560 



90 



Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu " 
565 570 

<210> 43 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 43 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga' ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
.35 40 45 

ctgacc aag tgg tct gat att. tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt' cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 • 90 95 

gta tgg att cca gca cct aaa cca aaa aat gee act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 - 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta eat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 



gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 



528 



91 



Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 



tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser teu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg aac cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Asn Pro Leu Ser Val 

275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cea gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa . 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
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385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 134 4 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct etg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505., 510 

aaa eta egt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gte ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
.530 535 540 

gca gga ttc cat egc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 44 
<211> 574 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyryleholinesterase variant 



<220> 

<221>VARIANT 
.<222> 227 
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<223> Xaa = Ala 



<400> 44 



Glu Asp Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn Gly Lys 


Val Arg Gly Met 


1 






5 










10 










15 




Asn Leu 


Thr 


Val 


.Phe Gly Gly Thr Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 






20 










25 










30 






Tyr Ala Gin 


Pro 


Pro 


Leu 


Gly Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 




35 










40 










45 








Leu Thr 


Lys 


Trp 


Ser Asp 


He 


Trp Asn 


Ala 


Thr 


Lys 


Tyr Ala Asn Iser 


50 










55 










60 










Cys Cys 


Gin 


Asn 


He Asp 


Gin 


Ser 


Phe 


Pro Gly 


Phe 


His 


Gly Ser Glu 


65 








70 










75 










80 


Met Trp 


Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 
95 


Asn 


Val Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 






100 










105 










110 




lie Tyr 


Gly Gly 


Gly Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 




115 










120 










125 








Asp Gly Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 


130 










135 










140 










Asn Tyr Arg 


Val 


Gly Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 








150 










155 










160 


Glu Ala 


Pro 


Gly 


Asn 
165 


Met 


Gly 


Leu 


Phe 


Asp 
170 


Gin 


Gin 


Leu 


Ala 


Leu 
175 


Gin 


Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly Gly Asn 


Pro 


Lys 


Ser 


Val 






180 










185 










190 






Thr Leu 


Phe Gly 


Glu 


Ser 


Ala 


Gly Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 




195 










200 










205 








Leu Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 


210 










215 










220 










Gly Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 








230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly Cys 


Ser Arg 


Glu 


Asn 








245 










250 










255 




Glu Thr 


Glu 


He 

260 


He 


Lys 


Cys 


Leu 


Arg 

265 


Asn 


Lys 


Asp 


Pro 


Gin 

270 


Glu 


He 


Leu Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly Asn 


Pro 


Leu 


Ser 


Val 




275 










280 










285 








Asn Phe 


Gly 


Pro 


Thr 


Val 


Asp Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro Asp 


290 










295 










300 










lie Leu 


Leu 


Glu 


Leu Gly Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 








310 










315 










320 


Val Asn 


Lys Asp 


Glu 


Gly Thr Ala 


Phe 


Leu 


Val 


Tyr 


Gly Ala 


Pro 


Gly 








325 










330 










335 




Phe Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He 


He 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 


Gly Leu Lys 


He 


Phe 


Phe 


Pro Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 




355 










360 










365 








lie Leu 


Phe 


His 


Tyr Thr Asp 


Trp 


Val 


Asp Asp 


Gin 


Arg 


Pro 


Glu 


Asn 


370 










375 










380 










Tyr Arg Glu Ala 


Leu Gly Asp Val 


Val 


Gly Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 








390 










395 










400 


Pro Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly Asn 


Asn 


Ala 








405 










410 










415 




Phe Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 



420 425 430 



94 



Trp 


Met 


Gly 


Val 


Met 


His 


Gly Tyr 


Glu 


lie 


Glu 


Phe 


Val 


Phe 


Gly Leu 






435 








440 










445 






Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


lie 


Leu Ser 




A c r\ 
4 OU 










455 








460 








Arg 


Ser 


lie 


Val 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn Pro 


465 










470 








475 








480 


Asn 


Giu 


rp L, 

Tnr 


Gin 


Asn 


Asn 


Ser Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser Thr 










485 








4 90 










495 


GlU 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


lie 


Met Thr 








500 








505 










510 




Lys 


Leu 


Arg 




bin 


bin 


Cys Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro Lys 






515 








520 










525 






Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn lie 


Asp Glu 


Ala 


Glu 


Trp 


Glu 


Trp Lys 




53a 










535 








540 








Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn Asn 


Tyr Met 


Met 


Asp 


Trp 


Lys 


Asn Gin 


545 










550 








555 








560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 





565 570 



<210> 45 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1)...(1722) 

<223> synthetic butyrylcholinesterase variant 

<400> 45 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly. Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac, ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 



95 



100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
rie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga tte tta get ttg cca gga aat ect 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get eea ggg aae atg ggt tta ttt gat caa cag ttg get ett eag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 



tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg tte acc aga gcc att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 

210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ecc caa gaa att 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser- Val 

.275 280 285 

aac ttt ggt ecg acc gtg gat ggt gat ttt etc eet gae atg eea gae 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Pro Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 



gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get ect gge 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
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325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys GluPhe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ett ttt eat tae aca gac tgg gta gat gat eag aga eet gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val -Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac ega tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gte ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 1440- 
Arg Ser He Val Lys Arg Trp. Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn T,hr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta egt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



gea gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 • 555 560 



1680 
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ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 46 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 46 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


"Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro. 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215. 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Pro 


Asp 


Met 


Pro 


Asp 
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290 










295 








300 










lie 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 








315 










320 


Val 


Asn 


Lys 


Asp. Glu 


Gly 


Thr. Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 








330 










335 




Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser lie 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 








345 










350 






Gly 


Leu 


Lys 


•He 


Phe 


Phe 


Pro Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 








360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp Trp Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 








380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 








395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 








410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His Arg Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 








425 










430 






Trp Met 


Gly 


Val 


Met 


His 


Gly Tyr Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 








440 










445 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 








460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 








475 










480 


Asn 


Glu 


Thr 


Gin. Asn 


Asn 


Ser Thr 


Ser 


Trp 


■ Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 








490 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 








505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 








520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 








540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 








555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 

<210> 47 
<211> 1722 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 47 

gaa gat gac ate ata att gca aca aag aat gga aaa 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys 
15 10 



gtc aga ggg atg 
Val Arg Gly Met 
15 



aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 
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tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Gys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 , 140 

j 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age eat tea ttg ttc ace aga gee att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 



gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 
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Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Glri Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg cgt cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Arg Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc aet gae atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata aet aga. aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser He lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac ega tee tee aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa "aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tee ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 14 40 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 . 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
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gaa caa aaa tat 
Glu Gin Lys Tyr 
500 

aaa eta cgt get 
Lys Leu Arg Ala 
515 



485 

eta acc ttg aat 
Leu Thr Leu Asn 



caa eaa tgt cga 
Gin Gin Cys Arg 
520 



490 

aca gag tea aca 

Thr Glu Ser Thr 
505 

ttc tgg aca tea 

Phe Trp Thr Ser 



495 

aga ata atg aeg 
Arg lie Met Thr 
510 

ttt ttt cea aaa 
Phe Phe Pro Lys 
525 



gte ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



gea gga tte cat cgc tgg aae aat tac atg atg gae tgg aaa aat eaa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



ttt aae gat tae act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 48 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyryleholinesterase variant 



<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 48 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val Arg Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro Gly Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 
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J 









165 








1 /U 










1/0 




irp vax 


Gin 


Lys 


Asn 


i±e 


Ala Ala 


Phe 


biy 


Gly Asn 


Pro 


Lys 


Ser 


vaj. 






180 








185 
















inr jjeu 


Phe 


Gly Glu 


Ser 


Ala Gly Ala 


fijia 


Ser 


Val 


Ser 


Leu 


His 


Leu 




195 








200 










O A C 








Leu Ser 


Pro Gly Ser 


nlS 


Ser Leu 


Phe 


inr 


Arg Ala 


ixe 


Leu 


Gin 


Ser 


Z lU 










215 








220 










Gly Ser 


Xaa 


Asn 


Ala 


Pro 


Trp Ala Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


o o c 








o o 








235 










z40 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala Lys 


Leu 


Txir 


Gly Cys 


Ser 


Arg Glu 


Asn 








245 








r\ r- r\ 

250 










255 




Glu Thr 


Glu 


He 


He 


Lys 


Cys Leu Arg 


Asn 


Lys Asp 


Pro 


Gin 


Glu 


He 






260 








265 










270 






Leu Leu 


Asn 


Glu 


Ala 


Phe 


Val Val 


Pro 


Tyr 


Gly Arg 


Pro 


Leu 


Ser 


Val 




275 








280 










285 








Asn Phe 


Gly Pro 


Thr 


Val 


Asp Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 


290 










295 








300 










lie Leu 


Leu 


Glu 


Leu 


Gly 


Gin Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 








310 








315 










320 


Val Asn 


Lys 


Asp 


Glu 
325 


Gly 


Thr Ala 


Phe 


Leu 
330 


Val 


Tyr 


Gly 


Ala 


Pro 
335 


Gly 


Phe Ser 


Lys 


Asp 

340 


Asn 


Asn 


Ser He 


He 

345 


Thr 


Arg 


Lys 


Glu 


Phe 

350 


Gin 


Glu 


Gly Leu 


Lys 


He 


Phe 


Phe 


Pro Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 




355 








360 










365 








lie Leu 


Phe 


His 


Tyr 


Thr 


Asp Trp Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 


370 










375 








380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 








390 








395 










400 


Pro Ala 


Leu 


Glu 


Phe 


Thr 


Lys Lys 


Phe 


Ser 


Glu 


Trp Gly 


Asn 


Asn 


Ala 








405 








410 










415 




Phe Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His Arg 


Ser 
425 


Ser 


Lys 


Leu 


Pro 


Trp 
430 


Pro 


Glu 


Trp Met 


Gly Val 


Met 


His. 


Gly Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe Gly 


Leu 




435 








440 










445 








Pro Leu 


Glu Arg Arg 


Asp 


Asn Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 


450 










455 








460 










Arg Ser 


He 


Val 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly Asn 


Pro 


4 o5 








470 








475 










480 


Asn CjIu 


Thr 


Gin 


Asn 
485 


Asn 


Ser Thr 


Ser 


Trp 
4 90 


Pro 


Val 


Phe 


Lys 


Ser 
4 95 


Thr 


vjXu vjin 


Lys 


Tyr 


Leu 


inr 


Leu Asn 


Thr 


oiu 


Ser Thr Arg 


He 


Met 


Tnr 






500 








505 










510 






Lys Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys Arg 
520 


Phe 


Trp 


Thr 


Ser 


Phe 
525 


Phe 


Pro 


Lys 


Val Leu 


Glu 


Met 


Thr 


Gly 


Asn He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 










535 








540 










Ala Gly 


Phe 


His 


Arg 


Trp 


Asn- Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 








555 










560 


Phe Asn 


Asp 


Tyr 


Thr 
565 


Ser 


Lys Lys 


Glu 


Ser 
570 


Cys 


Val 


Gly 


Leu 







<210> 49 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylchoiinesterase variant 
<400> 49 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie . He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp.Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 . 55 60 

tgc tgt cag aac ata- gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 . 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 4 32 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 



aac tat agg gtg ggt gcc eta gga ttc 
Asn Tyr Arg Val. Gly Ala Leu Gly Phe 
145 150 

gag get cca ggg aac atg ggt tta ttt 
Glu Ala Pro Gly Asn Met Gly Leu Phe 
165 

tgg gtt caa aaa aat ata gca gcc ttt 
Trp Val Gin Lys Asn He Ala Ala Phe 
180 185 

act etc ttt gga gaa agt gca gga gca 
Thr Leu Phe Gly Glu Ser Ala Gly Ala 



tta get ttg cca gga aat cct 480 
Leu Ala Leu Pro Gly Asn Pro 
155 160 

gat caa cag ttg get ctt cag 528 
Asp Gin Gin Leu Ala Leu Gin 
170 175 

ggt gga aat cct aaa agt gta 576 
Gly Gly Asn Pro Lys Ser Val 
190 

get tea gtt age ctg eat ttg 624 
Ala Ser Val Ser Leu His Leu 
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195 200 205 

ctt tct cct gga age cat tea ttg ttc acc aga gee att ctg caa agt 672 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

ctt ctg aat gaa gca ttt gtt gte ccc tat ggg tct cct ttg tea gta 864 

Leu Leu Asn Glu Ala Phe Val Val Pro. Tyr Gly Ser Pro Leu Ser Val 

275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc tct gac atg eca gae 912 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Ser Asp Met Pro Asp 

29.0 295 300. 

■ . ■ ^ . '- . 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc eag att ttg .gtg ggt 960 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008- 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 . 350 

ggt tta aaa. ata ttt ttt eca gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat eag aga cct gaa aac 1152 

He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 

385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 ■ 410 415 

ttt ttc tac tat ttt gaa eac ega tec tec aaa ctt ccg tgg eca gaa 1296 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 
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tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat eea 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aae aat age aea age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa eaa aaa tat eta aec ttg aat aca gag tea aea aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta egt get eaa eaa tgt ega ttc tgg aea tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat ege tgg aae aat tac atg atg gac tgg aaa aat eaa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aae gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 50 

<211> 574 

<212> PRT * 
<213> Artificial Sequence 



<220> 

<223> synthetic butyryleholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 50 



Glu Asp Asp 


He 


He He Ala Thr Lys 


Asn Gly Lys 


Val 


Arg 


Gly 


Met 


1 




5 


10 






15 




Asn Leu Thr 


Val 


Phe Gly Gly Thr Val 


Thr Ala Phe 


Leu 


Gly 


He 


Pro 




20 


25 






30 






Tyr Ala Gin 


Pro 


Pro Leu Gly Arg Leu 


Arg Phe Lys 


Lys 


Pro 


Gin 


Ser 


35 




40 




45 









Leu 


Thr 


Lvs 


Trp 


Ser 


Asp 


He 


Trp 




50 










55 




Cvs 


Cvs 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


65 










70 






Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 










85 








Val 


Trp 


lie 


Pro 


Ala 


Pro 


Lys 


Pro 








100 










lie 


Tvr 

A _y J. 


Glv 


Glv 


Glv 


Phe 


Gin 


Thr 






115 










120 


Asp 


Glv 


Lys 


Phe 


Leu 


Ala 


Ara 


Val 




130 










135 




Asn 


Tvr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


145 










150 






Glu 


Ala 


Pro 


Gly 


, Asn 


Met 


Glv 


Leu 










165 










Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 








180 










Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 






s. ^ 0 










900 


l4K^ LI 






ox y 


Ser 


His 


Ser 


Leu 




91 D 

46 X u 










215 








A. da 


noil 






irp 


t\±. Cl 






















Thr 


Leu 


Asn 


Leu 


Ala 




















O J. Ll 


1 IIJL 




X X 


X xt^ 


y 




T.on 

Xl C LJ. 


















Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 
















280 


'Asn. 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 




290 










295 




lie 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


305 










310 






Val 


Asn 


Lys 


Asp 


Glu 


Glv 


Thr 


Ala 










325 








Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 








340 










Glv 


Leu 


Lys 


lie 


Phe 


Phe 


Pro 


Glv 






355 










360 


lie 


Leu 


Phe 


His 


Tvr 

a. jf J. 


Thr 


Asp 


Trp 




370 










375 




Tvr 


Arq 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


385 










390 






Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lvs 










405 








Phe 


Phe 


Tvr 


Tvr 


Phe 


Glu 


His 


Arg 








420 










Tro 


Met 


Glv 


Val 


Met 


His 


Glv 

\jj.y 


Tvr 






435 










440 


Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 




450 










4 55 




Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


465 










470 






Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 










485 








Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 



106 



Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Phe 


Pro 


Gly 
75 


Phe 


His 


Gly 


Ser 


Glu 
80 


Ser 


Glu 

90 


Asp 


Cys 


Leu 


Tyr 


Leu 

95 


Asn 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 


105- 










110 






Gly 


Thr 


Ser 


Ser 


Leu 
125 


His 


Val 


Tyr 


Glu 


Arg 


Val 


He 
140 


Val 


Val 


Ser 


Met 


Phe 


Leu 


Ala 
155 


Leu 


Pro 


Gly 


Asn 


Pro 
160 


Phe 


Asp 
170 


Gin 


Gin 


Leu 


Ala 


Leu 
175 


Gin 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 


185 










190 






Ala 


Ala 


Ser 


Val 


Ser 

205 


Leu 


His 


Leu 


Phe 


Thr 


Arg 


Ala 
220 


He 


Leu 


Gin 


Ser 


Val 


Thr 


Ser 
235 


Leu 


Tyr 


Glu 


Ala 


Arg 
240 


Leu 


Thr 
250 


Gly 


Cys 


Ser 


Arg 


Glu 
255 


Asn 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 


265 










270 






Pro 


Tyr 


Gly 


Ser 


Pro 
285 


Leu 


Ser 


Val 


Asp 


Phe 


Leu 


Ser 
300 


Asp 


Met 


Pro 


Asp 


Lys 


Lys 


Thr 
315 


Gin 


He 


Leu 


Val 


Gly 
320 


Phe 


Leu 

330 


Val 


Tyr 


Gly 


Ala 


Pro 

335 


Gly 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 


345 










350 






Val 


Ser 


Glu 


Phe 


Gly 
365 


Lys 


Glu 


Ser 


Val 


Asp 


Asp 


Gin 
380 


Arq 


Pro 


Glu 


Asn 


Val 


Gly 


Asp 

395 


Tyr 


Asn 


Phe 


He 


Cys 
400 


Phe 


Ser 
410 


Glu 


Trp 


Gly 


Asn 


Asn 
415 


Ala 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 


425 










430 






Glu 


He 


Glu 


Phe 


Val 
445 


Phe 


Gly 


Leu 


Thr 


Lys 


Ala 


Glu 

4 60 


Glu 


He 


Leu 


Ser 


Asn 


Phe 


Ala 
475 


Lys 


Tyr 


Gly 


Asn 


Pro 
480 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
495 


Thr 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 
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500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 51 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 51 . 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 ^ 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 . 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gee act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat .gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys. Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 
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aac tat agg gtg ggt gcc eta gga ttc tta get ttg eea gga aat eet 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get eea ggg aae atg ggt tta ttt gat caa eag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat 'cet aaa agt gta 576 
"Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

aet etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tee gek aat get eet tgg gcg gta aea tet ett tat gaa get agg 7 20 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aae tta get aaa ttg act ggt tgc tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag aet gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc cec tat ggg tat cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Tyr Pro Leu Ser Val 
275 280 285 

aae ttt ggt ecg ace gtg gat ggt gat ttt etc act gac atg eca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ett gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aea get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eea gga gtg agt gag ttt gga aag gaa tee 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 
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ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gea aaa tat ggg aat eea 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 ' 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 . 510 

aaa eta cgt get caa caa tgt ega ttc tgg aca tea ttt ttt eea aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc cat ege tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 52 
<211> 573 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> (1) . . . (573) 
<223> Xaa = Ala 

<400> 52 



Asp Asp 


He 


He 


T 1 o 


/\j.a 


V\ >~ Tire* 

inr jjys 


Asn 


r* 1 tr 

vj±y 


Lys 


Val Arg Gly Met Asn 


1 








c 
D 








1 n 
lU 








15 




Leu 


Thr 


Val> 


Phe 
20 




vjxy 


inr vax 


i nr 

ZD 


Ala 


fne 


Leu Gly 


He 
30 


Pro 


Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


^^y 


Arg Leu 


Arg 


rne 


Lys 


Lys Pro 


Gin 


Ser 


Leu 






35 






40 








45 








Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp Asn 


Ala 


Thr 


Lys 


Tyr Ala Asn 


Ser Cys 




50 










55 








60 








Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser Phe 


Pro 


Gly 


Phe 


His Gly Ser 


Glu 


Met 


65 










70 








75 








80 


Trp/ Asn 


Pro 


Asn 


Thr 


Asp 


Leu Ser 


Glu 


Asp 


Cys 


Leu Tyr 


Leu 


Asn 


Val 










o c 








90 








95 




Trp 


He 


Pro 


Ala 
100 


Pro 


Lys 


Pro Lys 


Asn 

inc. 

lOo 


7\ 1 

Ala 


Thr 


Val Leu 


He 
110 


Trp 


He 


Tyr 


Gly 


Gly Gly 


rfie 


b±n 


inr Cjiy 


Thr 


Ser 


Ser 


Leu His 


Val 


Tyr Asp 






115 








l^U 








125 








Gly Lys 


Phe 


Leu 


Ala 


Arg 


Val Glu 


Arg 


Val 


He 


Val Val 


Ser 


Met 


Asn 




130 










IOC 

loo 








140 








Tyr Arg 


Val Gly 


Ala 


Leu 


Gly Phe 


Leu 


Ala 


Leu 


Pro Gly Asn 


Pro 


Glu 


145 










lOV 








ICC 

loo 








160 


Ala 


Pro 


Gly Asn 


Met 


Gly 


Leu Phe 


Asp 


Gin 


Gin 


Leu Ala 


Leu 


Gin 


Trp 










1 DO 








1 / U 








175 




Val 


Gin 


Lys 


Asn 
180 


T 1 *a 

J. J.C 




Ala Pho 


o± y 

1 ft S 
X o o 


^±y 


Asn 


Pro Lys 


Ser 
190 


Val 


Thr 


Leu 


Phe 


Gly Glu 


Ser 


Ala 


Gly Ala 


Ala 


Ser 


Val 


Ser Leu 


His 


Leu 


Leu 






195 
















205 








Ser 


Pro 


Gly Ser 


His 


Ser 




Thr 


Arg 


Ala 


He Leu 


Gin 


Ser 


Gly 




210 










215 








220 








Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala Val 


Thr 


Ser 


Leu 


Tyr Glu 


Ala 


Arg 


Asn 


225 










230 








^ ^ J 








240 


Argv^Thr 


Leu 


Asn 


Leu 


Ala 


Lys Leu 


Thr 


Giv 


Cvs 


Ser Arg 


Glu 


Asn 


Glu 










245 








250 








255 




Thr 


Glu 


He 


He 

260 


Lys 


Cys 


Leu Arg 


Asn 

265 


Lys 


Asp 


Pro Gin 


Glu 

270 


He 


Leu 


Leu 


Asn 


Glu 
275 


Ala 


Phe 


Val 


Val Pro 
280 


Tyr 


Gly 


Tyr 


Pro Leu 
285 


Ser 


Val 


Asn 


Phe 


Gly 
290 


Pro 


Thr 


Val 


Asp 


Gly Asp 
295 


Phe 


Leu 


Thr 


Asp Met 
300 


Pro 


Asp 


He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe Lys 


Lys 


Thr 


Gin 


He Leu 


Val 


Gly Val 


305 










310 








315 








320 


Asn 


Lys 


Asp 


Glu 


Gly 
325 


Thr 


Ala Phe 


Leu 


Val 
330 


Tyr 


Gly Ala 


Pro 


Gly 
335 


Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser 


He He 


Thr 


Arg 


Lys 


Glu Phe 


Gin 


Glu Gly 








340 








345 








350 






Leu 


Lys 


He 
355 


Phe 


Phe 


Pro 


Gly Val 
360 


Ser 


Glu 


Phe 


Gly Lys 
365 


Glu 


Ser 


He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp Val 


Asp 


Asp 


Gin 


Arg Pro 


Glu 


Asn 


Tyr 



Ill 





OTA 

370 








0 1 c 

375 








0 0 A 

3o0 










Arg 


C3IU 


Ala 


Leu Gly 


Asp 


Val 


T7-V 1 

Val 


Gly Asp 


Tyr 


Asn 


rne 


lie 


Cys 


Pro 


o o c 








3yo 








Q Q C 










A AA 

400 


AX a 


Leu 


oXU 


fne inr 


Lys 


Lys 


rne 


Ser Glu 


Trp 


vjJLy 


Asn 


Asn 


Aia 


fne 








4Ub 








ii 1 A 

4 10 










Ate 

415 




riie 


Tyr 


Tyr 


fne ij±u 


rllS 


Arg 


Ser 


Ser Lys 


Leu 


Pro 


Trp 


Pro ■ 


r*! It 
CjXU 


Trp 








4z0 








/I A C 

425 








430 






Met 


Gly 


Val 


Met His 


Gly 


Tyr 


Glu 


lie Glu 


Pne 


Val 


Pne 


Gly 


Leu 


Pro 






435 








440 








A A C 

445 








Leu 


Glu 


Arg 


Arg Asp 


Asn 


Tyr 


Thr 


Lys Ala 


Glu 


Glu 


lie 


Leu 


Ser 


Arg 




450 








455 








4 60 










Ser 


lie 


Val 


Lys Arg 


Trp 


7\ T 

Ala 


TV M M 

Asn 


Pne Ala 


Lys 


Tyr 


Gly 


TV ^ M 

Asn 


Pro 


Asn 


465 








470 








475 










480 


Glu 


Thr 


Gin 


Asn Asn 


Ser 


Thr 


Ser 


Trp Pro 


Val 


Phe 


Lys 


Ser 


Thr 


Glu 








485 








490 










495 




Gin 


Lys 


Tyr 


Leu Thr 


Leu 


Asn 


Thr 


Glu Ser 


Thr 


Arg 


lie 


Met 


Thr 


Lys 








500 








505 








510 






Leu 


Arg 


Ala 


Gin Gin 


Cys 


Arg 


Phe 


Trp Thr 


Ser 


Phe 


Phe 


Pro 


Lys 


Val 






515 








520 








525 








Leu 


Glu 


Met 


Thr Gly 


Asn 


lie 


Asp 


Glu Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


Ala 




530 








535 








540 










Gly 


Phe 


His 


Arg Trp 


Asn 


Asn 


Tyr 


Met Met 


Asp 


Trp 


Lys 


Asn 


Gin 


Phe 


545 








550 








555 










560 


Asn 


Asp 


Tyr 


Thr Ser 


Lys 


Lys 


Glu 


Ser Cys 


Val 


Gly 


Leu 









565 570 

<210> 53 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 



<400> 53 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1 5 , 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 



tat gca cag cca cot ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



ctgacc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 



240 



112 



atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gea cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tet tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt etg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa eag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gea gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gea gga gea get tea gtt age etg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tet cct gga age eat tea ttg ttc ace aga gee att etg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg geg gta aca tet ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tge tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cee caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ett etg aat gaa gea ttt gtt gte ccc tat ggg act aat ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Asn Leu Ser Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu ^Thr Asp Met Pro Asp 
290 295 300 
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ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get act ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata aet aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ett ttt cat tac aca gae tgg gta gat gat cag aga cet gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cet gee ttg gag ttc aec aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

cet ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 144 0 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cet gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta egt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
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Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 . 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa .1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 ' 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 54 . • 

<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 54 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1.5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 

He Tyr Gly NGly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 

210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 



115 



Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 
275 


Glu 


Ala 


Phe 


Val 


Val 
280 


Pro 


Tyr 


Gly 


Thr 


Asn 
285 


Leu 


Ser 


Val 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 

325 


Gly 


Thr 


Ala 


Phe 


Leu 

330 


Val 


Tyr 


Gly 


Ala 


Pro 

335 


Gly 


Phe 


Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He 


He 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 


Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 
370 


Phe 


His 


Tyr 


Thr 


Asp 

375 


Trp 


Val 


Asp 


Asp 


Gin 
380 


Arg 


Pro 


Glu 


Asn 


Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 








410 










415 




Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Ser 
425 


Ser 


Lys 


Leu 


Pro 


Trp 
430 


Pro 


Glu 


Trp 


Met 


Gly Val 


Met 


His 


Gly Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
4 90 


Pro 


Val 


Phe 


Lys 


Ser 
495 


Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 
505 


Glu 


Ser 


Thr 


Arg 


He 
510 


Met 


Thr 


Lys 


Leu 


Arg Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Vai 


Leu 
530 


Glu 


Met 


Thr 


Gly 


Asn 
535 


He 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 55 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 55 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 
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aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag oca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
.35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 ' 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110. 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age eat tea ttg ttc ace aga gee att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 
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aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 • 270 

ett ctg. aat gaa gca ttt gtt gtc ccc tat ggg act cag ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Gin Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg oca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cet ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

tte age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tac aca gac tgg gta gat gat cag aga cet gaa aac 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cet gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cet ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 



aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 
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Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465. . 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag. tgg aaa 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 56 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 56 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg Gly Met 


1 








5 










10 








15 


Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly He Pro 








20 










25 










30 


Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro Gin Ser 






35 










40 










45 




Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala Asn Ser 




50 










55 










60 






Cys 


Cys 


Gin 


Asn 


He- 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly Ser Glu 


65 










70 










75 






80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr Leu Asn 










85 










90 








95 


Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu He Trp 








100 










105 










110 


He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His Val Tyr 



119 



115 120 125 



Asp Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly Thr 


Gin 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


'Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Trp 


Met 


Gly Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly Leu 






435 










440 










445 








Pro 


Leu 


Glu Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










490 










4 95 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 
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<210> 57 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> CDS 

<222> (1) . . . (1722) 



<223> synthetic butyrylcholinesterase variant 



•<400> 57 
gaa gat gac 
Glu Asp Asp 
1 

aac ttg aca 
Asn Leu Thr 



tat gca cag 
Tyr Ala Gin 
35 

ctg ace aag 
Leu Thr Lys 
50 

tgc tgt cag 
Cys Cys Gin 
65 

atg tgg aac 
Met Trp Asn 



gta tgg att 
Val Trp He 



att tat ggt 
He Tyr Gly 
115 

gat ggc aag 
Asp Gly Lys 
130 

aac tat agg 
Asn Tyr Arg 
145 

gag get cca 
Glu Ala Pro 



ate ata att 
He He He 
5 

gtt ttt ggt 
Val Phe Gly 
20 

cca cct ctt 
Pro Pro Leu 



tgg tct gat 
Trp Ser Asp 



aac ata gat 
Asn He Asp 
70 

cca aac act 
Pro Asn Thr 
85 

cca gca cct 
Pro Ala Pro 
100 

ggt ggt ttt 
Gly Gly Phe 



ttt ctg get 
Phe Leu Ala 



gtg ggt gcc 
Val Gly Ala 
150 

ggg aac atg 
Gly Asn Met 
165 



gca aca aag 
Ala Thr Lys 



ggc. acg gta 
Gly Thr Val 
25 

ggt aga ctt 
Gly Arg Leu 
40 

att tgg aat 
He Trp Asn 
55 

caa agt ttt 
Gin Ser Phe 



gac etc agt 
Asp Leu Ser 



aaa- cca aaa 
Lys Pro Lys 
105 

caa act gga 
Gin Thr Gly 
120 

egg gtt gaa 
Arg Val Glu 
135 

eta gga ttc 
Leu Gly Phe 



ggt tta ttt 
Gly Leu Phe 



aat gga aaa 
Asn Gly Lys 
10 

aca gcc ttt 
Thr Ala Phe 



cga ttc aaa 
Arg Phe Lys 



gcc aca aaa 
Ala Thr Lys 
60 

cca ggc ttc 
Pro Gly Phe 
75 

gaa gac tgt 
Glu Asp Cys 
90 

aat gcc act 
Asn Ala Thr 



aca tea tct 
Thr Ser Ser 



aga gtt att 
Arg Val He 
140 

tta get ttg 
Leu Ala Leu 
155 

gat caa cag 
Asp Gin Gin 
170 



gtc aga ggg 
Val Arg Gly 
15 

ctt gga att 
Leu Gly He 
30 

aag cca cag 
Lys Pro Gin 
45 

tat gca aat 
Tyr Ala Asn 



cat gga tea 
His Gly Ser 



tta tat eta 
Leu Tyr Leu 
95 

gta ttg ata 
Val Leu He 
110 

tta cat gtt 
Leu His Val 
125 

gta gtg tea 
Val Val Ser 



cca gga aat 
Pro Gly Asn 



ttg get ctt 
Leu Ala Leu 
175 



atg 48 
Met 



ccc 96 
Pro 



tct 144 
Ser 



tct 192 
Ser 



gag 240 
Glu 
80 

aat 288 
Asn 



tgg 336 
Trp 



tat 384 
Tyr 



atg 432 
Met 



cct 480 

Pro 

160 

cag 528 
Gin 



121 



tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tet cct gga age cat tea ttg ttc ace aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215. 220 

ggt tec gck aat get cct tgg geg gta aca tot ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tge tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cce caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ctt ctg aat gaa gca ttt gtt gte cec tat ggg act cct gcg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Ala Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg cea gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gte tat ggt get cct gge 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gae tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 



122 



Pro Ala Leu Glii Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 14 40 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 - 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta egt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys, 
515 520. 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc cat cgc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550' 555 560 



ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu . 
565 570 

<210> 58 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 58 



123 



Glu 


Asip 


Asp 


He 


1 








Asn 


Leu 


Thr 


Val 








20 


Tyr 


Ala 


Gin 


Pro 






35 




Leu 


Thr 


Lys 


Trp 




50 






Cys 


Cys 


Gin 


Asn 


65 








Met 


Trp 


Asn 


Pro 


Val 


Trp 


He 


Pro 








100 


He 


Tvr 


Gly 


Gly 






115 




Asp 


Gly 


Lys 


Phe 




130 






Asn 


Tyr 


Arg 


Val 


145 








Glu 


Ala 


Pro 


Gly 


Trp 


Val 


Gin 


Lys 








180 


Thr 


Leu 


Phe 


Glv 






195 




Leu 


Ser 


Pro 


Gly 




210 






Gly 


Ser 


Xaa 


Asn 


225 








Asn 


Arg 


Thr 


Leu 


Glu 


Thr 


Glu 


He 








260 


Leu 


Leu 


Asn 


Glu 






275 




Asn 


Phe 


Gly 


Pro 




290 






He 


Leu 


Leu 


Glu 


305 








Val 


Asn 


Lys 


Asp 


Phe 


Ser 


Lys 


Asp 








340 


Gly 


Leu 


Lys 


He 






355 




He 


Leu 


Phe 


His 




370 






Tyr 


Arg 


Glu 


Ala 


385 








Pro 


Ala 


Leu 


Glu 


Phe 


Phe 


Tyr 


Tyr 








420 


Trp 


Met 


Gly 


Val 






435 




Pro 


Leu 


Glu 


Arg 



He He Ala Thr 
5 

Phe Gly Gly Thr 

Pro Leu Gly Arg 
40 

Ser Asp He Trp 
55 

He Asp Gin Ser 

70 

Asn Thr Asp Leu 
85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
.120 

Leu Ala Arg Val 

135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 
165 

Asn He Ala Ala 

Glu Ser Ala Gly 
200 

Ser His Ser Leu 
215 

Ala Pro Trp Ala 

230 

Asn Leu Ala Lys. 
245 

He Lys Cys Leu 

Ala Phe Val Val 
280 

Thr Val Asp Gly 

295 

Leu Gly Gin Phe 
310 

Glu Gly Thr Ala 

325 

Asn Asn Ser He 

Phe Phe Pro Gly 
360 

Tyr Thr Asp Trp 

375 

Leu Gly Asp Val 

•390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 
440 

Arg Asp Asn Tyr 



Lys 


Asn 


Gly 


Lys 




10 






Val 


Thr 


Ala 


Phe 


25 








Leu 


Arg 


Phe 


Lys 


Asn 


Ala 


Thr 


Lys 








60 


Phe 


Pro 


Gly 


Phe 






75 




Ser 


Glu 


Asp 


Cys 




90 






Lys 


Asn 


Ala 


Thr 


105 








Gly 


Thr 


Ser 


Ser 


Glu 


Arg 


Val 


He 








140 


Phe 


Leu 


Ala 


Leu 






155 




Phe 


Asp 


Gin 


Gin 




170 






Phe 


Gly 


Gly 


Asn 


185 








Ala 


Ala 


Ser 


Val 


Phe 


Thr 


Arg 


Ala 








220 


Val 


Thr 


Ser 


Leu 






235 




Leu 


Thr 


Gly 


Cys 




250 






Arg 


Asn 


Lys 


Asp 


265 








Pro 


Tyr 


Gly 


Thr 


Asp 


Phe 


Leu 


Thr 








300 


Lys 


Lys 


Thr 


Gin 






315 




Phe 


Leu 


Val 


Tyr 




330 






He 


Thr 


Arg 


Lys 


34.5 








Val 


Ser 


Glu 


Phe 


Val 


Asp 


Asp 


Gin 








380 


Val 


Gly 


Asp 


Tyr 






395 




Phe 


Ser 


Glu 


Trp 




410 






Ser 


Ser 


Lys 


Leu 


425 








Glu 


He 


Glu 


Phe 


Thr 


Lys 


Ala 


Glu 



Val Arg Gly Met 
15 

Leu Gly He Pro 
30 

Lys Pro Gin Ser 
45 

Tyr Ala Asn Ser 

His Gly Ser. Glu 
80 

Leu Tyr Leu Asn 
95 

Val Leu He Trp 
110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 

205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 

270 

Pro Ala Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 

335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 

400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 

445 

Glu He Leu Ser 



124 





450 










455 








460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly Asn 


Pro 


465 










470 








475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
4 95 


Thr 


Glu 


Gin 


Lys 


Tyr 

500 


Leu 


Thr 


Leu Asn 


Thr 

.505 


Glu 


Ser 


Thr 


Arg 


He 

510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys Arg 
520 


Phe 


Trp 


Thr 


Ser 


Phe 
525 


Phe 


Pro 


Lys 


Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn lie 


Asp Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 








540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 








555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 
565 


Ser 


Lys Lys 


Glu 


Ser 
570 


Cys 


Val 


Gly 


Leu 







<210> 59 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . , . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 59 

gaa gat gac ate ata 
Glu Asp Asp He He 

aac ttg aca gtt ttt 
Asn Leu Thr Val Phe 
20 

tat gca cag cca cct 
Tyr Ala Gin Pro Pro 
35 

ctg acc aag tgg tct 
Leu Thr Lys Trp Ser 
50 

tgc tgt cag aac ata 
Cys Cys Gin Asn He 
65 

atg tgg aac cca aac 
Met Trp Asn Pro Asn 
85 

gta tgg att cca gca 
Val Trp He Pro Ala 
100 



att gca aca aag aat gga aaa gtc aga ggg atg 
He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
10 15 

ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
25 30 

ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
40 45 

gat att tgg aat gcc aca aaa tat gca aat tct 
Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
55 60 

gat caa agt ttt cca ggc ttc cat gga tea gag 
Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
70 75 80 

act gac etc agt gaa gac tgt tta tat eta aat 
Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
■90 95 

cct aaa cca aaa aat gcc act gta ttg ata tgg 
Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
105 110 



att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 



125 



lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val. Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat ect 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 
^Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 ^ 175 

tgg gtt eaa aaa aat ata gea gee ttt ggt gga aat ect aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gea gga gca get tea gtt age ctg eat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 . 205 

ett tet ect gga age cat tea ttg ttc ace aga gee att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tee gck aat get cet tgg gcg gta aca tet ett tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser- Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cec caa gaa att 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

ett ctg aat gaa gca ttt gtt gtc cec tat ggg act cet ggg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Gly Ser Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa acc cag att ttg gtg ggt 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cet ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 



ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
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340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tac aca gac tgg gta gat gat eag aga eet gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tae cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tae tat ttt gaa eac ega tee tec aaa ctt eeg tgg eca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro- Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gte ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct .etg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act eag aac aat age aca age tgg cct gte ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gte ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat ege tgg aac aat tae atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



ttt aac gat tae act 
Phe Asn Asp Tyr Thr 
565 



age aag aaa gaa agt tgt gtg ggt etc 
Ser Lys Lys Glu Ser Cys Val Gly Leu 

570 



1722 
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.<210> 60 
<211> 574 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 60 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130. 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg , 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe' 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Gly 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 



128 











325 






330 










335 




Phe 


Ser 


Lys 


Asp 
340 


Asn 


Asn Ser He 


lie 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 


Gly Leu Lys 


He 


Phe 


Phe Pro Gly Val 


Ser 


Glu 


Phe 


Gly Lys 


Glu 


Ser 






355 






360 










365 








He 


Leu 

370 


Phe 


His 


Tyr 


Thr Asp Trp 

375 


Val 


Asp 


Asp 


Gin 

380 


Arg 


Pro 


Glu 


Asn 


Tyr Arg 


Glu 


Ala 


Leu 


Gly Asp Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 






395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr Lys Lys 


Phe 


Ser 


Glu 


Trp Gly Asn Asn 


Ala 










405 






410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu His Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 


Trp 






420 






425 










430 






Met 


Gly 
435 


Val 


Met 


His Gly Tyr 

440 


Glu 


He 


Glu 


Phe 


Val 
445 


Phe 


Gly 


Leu 


Pro 


Leu 


Glu 


Arg Arg 


Asp Asn Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 








455 








460 










Arg 


Ser 


He 


Val 


Lys 


Arg Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr Gly Asn 


Pro 


465 










470 






475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 

485 


Asn Ser Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
495 


Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr Leu Asn 


Thr 
505 


Glu 


Ser 


Thr 


Arg 


He 
510 


Met 


Thr 


Lys 


Leu Arg 


Ala 


Gin 


Gin Cys Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 






520 










525 








Val 


Leu 
530 


Glu 


Met 


Thr 


Gly Asn He 
535 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala Gly 


Phe 


His 


Arg 


Trp Asn Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 






555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 
565 


Ser Lys Lys 


Glu 


Ser 
570 


Cys 


Val 


Gly 


Leu 







<210> 61 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 



<223> synthetic butyrylcholinesterase variant 
<400> 61 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
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Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
' 50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gea cct aaa cca aaa aat gee act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 . 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ^ggt gee eta gga ttc tta get ttg cca gga aat cet 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

tgg gtt caa aaa aat ata gea gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gea gga gea get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age eat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn. Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat ecc caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ett ctg aat gaa gea ttt gtt gtc ccc tat ggg act cct aag tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Lys Ser Val 
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275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat. aaa gat gaa ggg aca get ttt tta gtc tat ggt get ect ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340. 345 350 

ggt tta aaa ata .ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga ect gaa aac 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

ect gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410. 415 

ttt ttc tac tat ttt gaa eac ega tec tec aaa ctt ccg tgg. cca gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 



ect ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 4 55 4 60 

aga tee ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala* Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg ect gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 



gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
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500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa " 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc eat cgc tgg aac aat tac atg atg gae tgg aaa aat eaa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 62 
<2.11> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 62 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1 5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly ^Phe His Gly Ser Glu 
65 70 75 * 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 . 90 95 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
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195 200 205. 



Leu 


Ser 


Pro Gly 


Ser 


His Ser Leu 


Phe Thr Arg Ala 


He 


Leu 


Gin 


Ser 




210 








215 








220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro Trp Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


'225 










230 






235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu Ala Lys 


Leu Thr Gly Cys 


Ser 


Arg Glu Asn 










245 






250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys Cys Leu Arg Asn Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 






265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe Val Val 


Pro Tyr Gly Thr 


Pro 


Lys 


Ser 


Val 






275 






280 










285 








Asn 


Phe 


Gly Pro Thr 


Val Asp Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 








295 








300 










He 


Leu 


Leu 


Glu 


Leu 


Gly Gin Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 






315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly Thr Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 






330 










335 


Phe 


Ser 


Lys 


Asp Asn 


Asn Ser He 


He 


Thr Arg Lys 


Glu 


Phe 


Gin 


Glu 








340 






345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe Pro Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 






360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr Asp Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 








375 








380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly Asp Val 


Val 


Gly Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 






395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr Lys Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala. 










405 






410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu His Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 






425 










430 






Trp 


Met 


Gly Val 


Met 


His Gly Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 






440 










445 






Pro 


Leu 


Glu 


Arg Arg 


Asp Asn Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 








455 








460 










Arg 


Ser 


Ile^ 


Val 


Lys 


Arg Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly Asn 


Pro 


465 










470 






475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn Ser Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 






490 










495 




Glu 


Gin- 


Lys 


Tyr 


Leu 


Thr Leu Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 






505 








510 






Lys 


Leu 


Arg Ala 


Gin 


Gin Cys Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 






520 










525 






Val 


Leu 


Glu 


Met 


Thr 


Gly Asn He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 








535 








540 










Ala 


Gly 


Phe 


His 


Arg 


Trp Asn Asn 


Tyr Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 






555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser Lys Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 63 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 
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<223> synthetic butyrylcholinesterase variant 
<400> 63 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta eat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 4 80 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 ^ 205 



ctt tct cct gga age cat 
Leu Ser Pro Gly Ser His 



tea ttg ttc ace aga gee att 
Ser Leu Phe Thr Arg Ala He 



ctg caa agt 
Leu Gin Ser 



672 



134 



210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tot ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tot aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn • 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct atg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Met Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 ' 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

tte age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 . 395 400 

cct gee ttg gag tte acc aag aag tte tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt tte tac tat ttt gaa cac ega tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val. Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 



135 



cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg. Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 14 40 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg eet gte ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 .490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta egt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gte ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 64 
<211> 574 
<212> PRT 

<2r3> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 64 

Glu Asp Asp He lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1 5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro * 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

"35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 



136 



Met 


Trp 


Asn 


Pro 


Asn 

85 


Thr 


Asp 


Leu 


Val 


Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro 


He 


Tyr 


Gly 
115 


Gly 


Gly 


Phe 


Gin 


Thr 
120 


Asp 


Gly 
130 


Lys 


Phe 


Leu 


Ala 


Arg 
135 


Val 


Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


145 










150 






Glu 


Ala 


Pro 


Gly 


Asn 
165 


Met 


Gly 


Leu 


Trp 


Val 


Gin 


Lys 
180 


Asn 


He 


Ala 


Ala 


Thr 


Leu 


Phe 
195 


Gly 


Glu 


Ser 


Ala 


Gly 
200 


Leu 


Ser 

210 


Pro 


Gly 


Ser 


His 


Ser 

215 


Leu 


Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


225 










230 






Asn 


Arg 


Thr 


Leu 


Asn 
245 


Leu 


Ala 


Lys 


Glu 


Thr 


Glu 


He 
260 


He 


Lys 


Cys 


Leu 


Leu 


Leu 


Asn 

275 


Glu 


Ala 


Phe 


Val 


Val 
280 


Asn 


Phe 
290 


Gly 


Pro 


Thr 


Val 


Asp 
295 


Gly 


He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


305 










310 






Val 


Asn 


Lys 


Asp 


Glu 
325 


Gly 


Thr 


Ala 


Phe 


Ser 


Lys 


Asp 

340 


Asn 


Asn 


Ser 


He 


Gly 


Leu 


Lys 
355 


He 


Phe 


Phe 


Pro 


Gly 
360 


He 


Leu 
370 


Phe 


His 


Tyr 


Thr 


Asp 
375 


Trp 


Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


385 










390 






Pro 


Ala 


Leu 


Glu 


Phe 

405 


Thr 


Lys 


Lys 


Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Trp 


Met. 


Gly 
435 


Val 


Met 


His 


Gly 


Tyr 
440 


Pro 


Leu 

450 


Glu 


Arg 


Arg 


Asp 


Asn 
455 


Tyr 


Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


465 










470 






Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Lys 


Leu 


Arg 

515 


Ala 


Gin 


Gin 


Cys 


Arg 

520 


Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 



Ser 


Glu Asp 


Cys 


Leii 


Tyr 


Leii 


Asn 




90 










95 




Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 


105 










110 






Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 










125 








Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 








140 










Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 






155 










160 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 




170 










175 




Phe 


Gly Gly 


Asn 


Pro 


Lys 


Ser 


Val 


185 










190 






Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 










205 








Phe 


Thr Arg 


Ala 


He 


Leu 


Gin 


Ser 








220 










Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 






235 










240 


Leu 


Thr Gly 


Cys 


Ser 


Arg 


Glu 


Asn 




250 










255 




Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 


265 










270 






Pro 


Tyr Gly 


Thr 


Pro 


Met 


Ser 


Val 










285 








Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 








300 










Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 






315 










320 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro Gly 




330 










335 




He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 


345 










350 






Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 










365 








Val 


Asp Asp 


Gin 


Arg 


Pro 


Glu 


Asn 








380 










Val 


Gly Asp 


Tyr 


Asn 


Phe 


He Cys 






395 










400 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 




410 










415 




Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 


425 










430 






Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly Leu 










445 








Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 








460 










Asn 


Phe 


Ala 


Lys 


Tyr. 


Gly 


Asn 


Pro 






475 










480 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 




4 90 










495 




Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 


505 










510 






Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 










525 








Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 



137 



530 535 540 ^ 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser" Lys Lys Glu Ser Cys Val Gly Leu 
565. 570 

<210> 65 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 65 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc. ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 30 

tat gca cag ccai cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gee act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt' ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 



aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 



480 



138 



gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 57 6 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 ^ 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tet cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tet ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat 7 68 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc cec tat ggg act cct aat tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Asn Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 . 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 



139 



tac cgt gag gcc ttg ggt gat . gtt gtt ggg gat tat aat ttc ata tgc 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 



1200. 



cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 



1248 



ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 



1296 



tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Met His Gly Tyr Glu Tie Glu Phe Val Phe Gly Leu 
435 440 445 



1344 



cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 



1392 



aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 



1440 



aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 



1488 



gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 



1536 



aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



1584 



gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



1632 



gca gga ttc cat cgc tgg aac aat tac atg atg gae tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



1680 



ttt aac. gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



1722 



<210> 66 
<211> 574 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 



.140 



<221>VARIANT 

<222> 227 
<223> Xaa = Ala 



<400> 66 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






lie 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg, 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


•Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Asn 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 





141 



Phe 


Phe 


Tyr 


Tyr 

420 


Phe 


Glu 


His 


Arg 


Ser 

425 


Ser 


Lys 


Leu 


Pro 


Trp 

430 


Pro 


Glu 


Trp 


Met 


Gly 


Val 


Met 


His 


Gly Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445^ 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu. 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 

485 


Asn 


Ser 


Thr 


Ser 


Trp 

490 


Pro 


Val 


Phe 


Lys 


Ser 
495 


Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 
505 


Glu 


Ser 


Thr 


Arg 


He 
510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys 


Arg 

520 


Phe 


Trp 


Thr 


Ser 


Phe 
525 


Phe 


Pro 


Lys 


Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 67 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> {!)... (1722) 

<223> synthetic butyrylcholinesterase variant 
.<400> 67 

gaa gat gac ate at a att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He .He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 



atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 



142 



gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Vai Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta, get ttg cca gga aat ect 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 • 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa eag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 ' 200 . 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gek aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly. Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tge tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc cec tat ggg act ect cgt tea gta 864 
Leu Leu Asn Glu Ala Phe Val Vai Pro Tyr Gly Thr Pro Arg Ser Val 
275 280 285 

aac ttt ggt eeg ace gtg gat ggt gat ttt etc act gac atg cca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 
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gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aae aat agt ate ata aet aga aaa gaa ttt cag gaa 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tee 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

ate ett ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tae cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 

385 ^ 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 



ttt tte tac tat ttt gaa cae cga tec tec aaa ctt eeg tgg cca gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat" ggc tat gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

eet etg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag aet cag aae aat age aca age tgg eet gtc ttc aaa age aet 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga tte tgg aca tea ttt ttt cca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



gtc ttg gaa atg aca gga aat att gat gaa- gca gaa tgg gag tgg aaa 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

gca gga tte eat egc tgg aae aat tae atg atg gac tgg aaa aat caa 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



1680 
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Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 68 
<211> 574 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 68 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lvs 


Asn 


Gly 


Lvs 


Val 


Arg 


Glv 

x_i J. jr 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Arg 


Ser 


Val 



275 280 285 



145 



Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










490 










4 95 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr. 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 
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<210> 69 
<211> 1722 
<212> DNA 

<213> Artificial Seguence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 69 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 



aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 



146 



tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc .act gta ttg ata tgg 336. 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 , 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta. get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 



147 



Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg ttt gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Phe Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 '295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 



aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 



148 



485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt eca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 70 
<211> 574 
<212> P.RT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 70 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 . . 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Aia Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 . 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser ' 

50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro. Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
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165 










170 








175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe Gly 


Gly Asn 


Pro 


Lys 


Ser 


Val 








180 










185 








190 






Thr 


Leu 


Phe 


Gly Glu 


Ser 


Ala 


Gly Ala Ala 


Ser Val 


Ser 


Leu 


His 


Leu 






195 










200 








205 








Leu 


Ser 


Pro 


Gly Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg Ala 


He 


Leu 


Gin 


Ser 




210 










215 








220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 








240 


Asn 


Arg 


Thr 


Leu 


Asn 

245 


Leu 


Ala 


Lys 


Leu 


Thr 

250 


Gly Cys 


Ser 


Arg 


Glu 

255 


Asn 


Glu 


Thr 


Glu 


He 
260 


He 


Lys 


Cys 


Leu 


Arg 
265 


Asn 


Lys Asp 


Pro 


Gin 
270 


Glu 


He 


Leu 


Leu 


Asn 
275 


Glu 


Ala 


Phe 


Val 


Val 
280 


Pro 


Tyr 


Gly Thr 


Pro 
285 


Leu 


Phe 


Val 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly Asp 


Phe 


Leu Thr 


Asp 


Met 


Pro 


Asp 




290 










295 








'300. 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr Gin 


He 


Leu 


Val 


Glv 
^ J. jf 


305 










310 










315 








320 


Val 


Asn 


Lvs 

J: 


Asp 


Glu 

325 


Gly 


Thr 


Ala 


Phe 


Leu 
330 


Val Tyr 


Gly 


Ala 


Pro 
335 


Gly 

-1- jr 


Phe 


Ser 


Lvs 


Asp Asn 


Asn 


Ser 


He 


He 


Thr 


Arg Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 








350 






Gly 


Leu 


Lvs 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu Phe 


Gly 


Lvs 


Glu 


Ser 






355 










360 








365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp Val Asp 


Asp Gin Arg 


Pro 


Glu 


Asn 




370 










375 








380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 








400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lvs 


Lys 


Phe 


Ser 


Glu Trp Gly 


Asn 


Asn 


Ala 










405 










410 








415 




Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Ser 
425 


Ser 


Lys Leu 


Pro 


Trp 
430 


Pro 


Glu 


Trp 


Met 


Gly 

435 


Val 


Met 


His 


Gly 


Tyr 

440 


Glu 


He 


Glu Phe 


Val 

445 


Phe 


Gly 


Leu 


Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala Glu 


Glu 


He 


Leu 


Ser 




450 










455 








460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala Lys 


Tyr 


Gly Asn 


Pro 


465 










470 










475 








480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
490 


Pro Val 


Phe 


Lys 


Ser 
495 


Thr 


Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser Thr Arg 


He 


Met 


Thr 








500 










505 








510 






Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys 


Arg 
520 


Phe 


Trp 


Thr Ser 


Phe 
525 


Phe 


Pro 


Lys 


Val 


Leu 
530 


Glu 


Met 


Thr 


Gly 


Asn 
535 


He 


Asp 


Glu 


Ala Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr Met 


Met Asp Trp 


Lys 


Asn 


Gin 


545 










550 










555 








560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys Val Gly 


Leu 







565 570 



<210> 71 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 71 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 .15 

. aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag'cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg, Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 



act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
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195 200 205 

ctt tct cct gga age cat tea ttg tte aee aga gee att etg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cet tgg geg gta aca tet ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aae aga aeg ttg aae tta get aaa ttg act ggt tge tet aga gag aat 7 68 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ece caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt etg aat gaa gea ttt gtt gte ece tat ggg act cct ttg cat gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu His Val 
275 280 285 

aae ttt ggt ecg ace gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 ' 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace eag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gte tat ggt get cet ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

tte age aaa gat aae aat agt ate ata act aga aaa gaa ttt eag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tac aca gac tgg gta gat gat eag aga cct gaa aae 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag tte ace aag aag tte tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 



ttt tte tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 



1296 
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tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Giu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gea aaa tat ggg aat eea 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act eag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt eea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 72 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 72 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1 5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



■ Leu 


Thr 


Lys 


Trp 




50 






Cys 


Cys 


Gin 


Asn 


65 








Met 


Trp 


Asn 


Pro 


Val 


Trp 


He 


Pro 








100 


He 


^ y-^ 


Gly 


Gly 






115 




Asp 


Gly 


Lys 


Phe 




130 






Asn 


Tyr 


Arg 


Val 


145 








Glu 


Ala 


Pro 


Gly 


Trp 


Val 


Gin 


Lys 








180 


1 ni; 


Leu 




oxy 






195 




Leu 


Ser 


Pro 


Gly 




210 






Gly 


Ser 


Xaa 


Asn 


225 








Asn 


Arg 


Thr 


Leu 


Glu 


Thr 


Glu 


He 








260 


Leu 


Leu 


21 C T-k 








275 




Asn 


Phe 


Gly 


Pro 




290 






He 


Leu 


Leu 


Glu 


305 








Val 


Asn 


Lys 


Asp 


Phe 


Ser 


Lys 


Asp 








340 




Leu 


Lys 








355 




He 


Leu 


Phe 


His 




370 






Tyr 


Arg 


Glu 


Ala 


385 








Pro 


Ala 


Leu 


Glu 


Phe 


Phe 


Tyr 


Tyr 








420 




Met 


Gly 


Val 






435 




Pro 


Leu 


Glu 


Arg 




450 






Arg 


Ser 


He 


Val 


465 








Asn 


Glu 


Thr 


Gin 


Glu 


Gin 


Lys 


Tyr 



Ser Asp He Trp 

55 

He Asp Gin Ser 
70 

Asn Thr Asp Leu 

85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 

120 

Leu Ala Arg Val 
135 

Gly Ala Leu Gly 

150 

Asn Met Gly Leu 
165 

Asn He Ala Ala 

Glu Ser Ala Gly 
200 

Ser His Ser Leu 
215 

Ala Pro Trp Ala 
230 

Asn Leu Ala Lys 

245 

He Lys Cys Leu 

Ala Phe Val Val 
280 

Thr Val Asp Gly 
295 

Leu Gly^ Gin Phe 
310* 

Glu Gly Thr Ala 
325 

Asn Asn Ser He 

Phe Phe Pro Gly 
360 

Tyr Thr Asp Trp 
375 

Leu Gly Asp Val 
390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 
440 

Arg Asp Asn Tyr 
455 

Lys Arg Trp Ala 
470 

Asn Asn Ser Thr 

485 

Leu Thr Leu Asn 
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Asn 


Ala 


Thr 


Lys 








60 


Phe 


Pro 


Glv 


Phe 






75 




Ser 


Glu 


Asp 


Cys 




90 






Lys 


Asn 


Ala 


Thr 


105 








Gly 


Thr 


Ser 


Ser 


Glu 


Arg 


Val 


He 








140 




Leu 


Al :^ 

/rLXcL 


Leu 






155 




Phe 


Asp 


Gin 


Gin 




170 






Phe 


Gly 


Gly 


Asn 


185 








Ala 


Ala 


Ser 


Val 


Phe 


Thr 


Arg 


Ala 








220 


V d X 


1 ILX 


OCX 


T.OT1 
J-iC Li 






235 




Leu 


Thr 


Gly 


Cys 




250 






Arg 


Asn 


Lys 


Asp 


265 








Pro 


Tyr 


Gly 


Thr 


Asp 


Phe 


Leu 


Thr 








300 


Lys 


Lys 


Thr- 

i nx 


oxn 






315 




Phe 


Leu 


Val 


Tyr 




330 






He 


Thr 


Arg 


Lys 


345 








Val 


Ser 


Glu 


Phe 


Val 


Asp 


Asp 


Gin 








380 


Val 


Gly 


Asp 








395 




Phe 


Ser 


Glu 


Trp 




410 






Ser 


Ser 


Lys 


Leu 


425 








Glu 


He 


Glu 


Phe 


Thr 


Lys 


Ala 


Glu 








4 60 


Asn 


Phe 


Ala 


Lys 






475 




Ser 


Trp 


Pro 


Val 




490 






Thr 


Glu 


Ser 


Thr 



Tyr Ala Asn Ser 

His Gly Ser Glu 
80 

Leu Tyr Leu Asn 
95 

Val Leu He Trp 
110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 

160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 

190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 

255 

Pro Gin Glu He 
270 

Pro Leu His Val 

285 

Asp Met Pro Asp 

He Leu Val Gly 

320 

Gly Ala Pro Gly 
335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 

Glu He Leu Ser 

Tyr Gly Asn Pro 
480 

Phe Lys Ser Thr 
495 

Arg He Met Thr 
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500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560- 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 73 
<211> 1722 
<212> DNA 

<213> 'Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 

<400> 73 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 
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aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tet cct gga age eat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gek aat get eet tgg gcg gta aca tet ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat . 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ett ctg aat gaa gca ttt gtt gte cec tat ggg act eet ttg egt gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Arg Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gae atg cca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gte tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 
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ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 ' 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 74 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 74 



Glu Asp Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg Gly Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly Thr Val 


Thr 


Ala 


Phe 


Leu 


Gly He 


Pro 








20 










25 










,30 






Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 
50 


Lys 


Trp 


Ser 


Asp 


He 
55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly Ser Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 

95 


Asn 


Val 


Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu 
110 


He 


Trp 


He 


Tyr 


Gly Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp Gly Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr Arg Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 
180 


Asn 


He 


Ala 


Ala 


Phe 
185 


Gly 


Gly 


Asn 


Pro 


Lys 
190 


Ser 


Val 


Thr 


Leu 


Phe Gly 


Glu 


Ser 


Ala 


Gly Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly Ser Xaa Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg Glu Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 
260 


He 


Lys 


Cys 


Leu 


Arg 
265 


Asn 


Lys 


Asp 


Pro 


Gin 
270 


Glu 


He 


Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu Arg Val 






275 










280 










285 








Asn 


Phe 
290 


Gly 


Pro 


Thr 


Val 


Asp 
295 


Gly 


Asp 


Phe 


Leu 


Thr 
300 


Asp 


Met 


Pro 


Asp 


He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He 


He 

345 


Thr 


Arg 


Lys 


Glu 


Phe 

350 


Gin 


Glu 


Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 
370 


Phe 


His 


Tyr 


Thr 


Asp 
375 


Trp 


Val 


Asp 


Asp 


Gin 
380 


Arg 


Pro 


Glu 


Asn 



Tyr Arg 


bJLU 


Ala 


Leu 


Gly 


Asp Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He Cys 


O O II 

Job 








O O A 

390 








395 










400 


Pro Ala 


Leu 


(jIU 


Pne 

405 


Thr 


Lys Lys 


Phe 


Ser 
410 


Glu 


Trp 


Gly 


Asn 


Asn 
415 


Ala 


riie rue 


Tyr 


Tyr 


riie 


Glu 


His Arg 


Ser 
425 


Ser 


Lys 


Leu 


Pro 


Trp 
430 


Pro 


Glu 


Trp Met 


Gly 


Val 


Met 


His 


Gly Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly Leu 




435 








440 










445 








Pro Leu 


Glu 


Arg 


Arg 


Asp 


Asn Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 


45G 










455 








4 60 










Arg Ser 


lie 


Val. 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly Asn 


Pro 


4 65 








470 








475 










480 


Asn Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
495 


Thr 


Glu Gin 


Lys 


Tyr 
500- 


Leu 


Thr 


Leu Asn 


Thr 
505 


Glu 


Ser 


Thr 


Arg 


lie 
510 


Met 


Thr 


Lys Leu 


Arg 

515 


Ala 


Gin 


Gin 


Cys Arg 

520 


Phe 


Trp 


Thr 


Ser 


Phe 

525 


Phe 


Pro 


Lys 


Val Leu 


Glu. 


Met 


Thr 


Gly 


Asn lie 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


.Trp 


Lys 


530 










535 








540 










Ala Gly 


Phe 


His 


Arg 


Trp 


Asn Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 








555 










560 


Phe Asn 


Asp 


Tyr 


Thr 
565 


Ser 


Lys Lys 


Glu 


Ser 
570 


Cys 


Val 


Gly 


Leu 







<210> 75 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 75 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 . 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin. Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 
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atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att eea gca cct aaa cca aaa aat gee act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gek aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 ' 230 235 240 



aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ecc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ett ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg act gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Thr Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 
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ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cet gge 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala .Pro Gly 
325 330 335 

tte age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cet gaa aac 1152 
lie Leu Phe His Tyr Thr 'Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cet gcc ttg gag tte acc aag aag tte tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

ttt tte tac tat ttt gaa cac ega tec tec aaa ctt ccg tgg cea gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat gge tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cet ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cea 1440 
Arg Ser He Val Lys Arg Trp Ala' Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470. 475 480- 

aat gag act cag aac aat age aca age tgg cet gtc tte aaa age act 1488 
*Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt ega tte tgg aca tea ttt ttt cea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
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Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 76 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 76 



Glu Asp Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg Gly Met 


1 






5 










10 










15 




Asn 


Leu Thr 


Val 
20 


Phe 


Gly 


Gly 


Thr 


Val 
25 


Thr 


Ala 


Phe 


Leu 


Gly 
30 


He 


Pro 


Tyr 


Ala Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu Arg 


Phe 


Lys 


- Lys 


Pro 


Gin 


Ser 




35 










40 










45 








Leu 


Thr Lys 
50 


Trp 


Ser 


Asp 


He 
55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly Ser 


Glu 


65 








70 










75 










80 


Met 


Trp Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 
95 


Asn 


Val 


Trp lie 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 






100 










105 










110 




He 


Tyr Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 




115 










120 










125 






Asp Gly Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 








135 










140 










Asn 


Tyr Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 








150 










155 










160 


Glu 


Ala Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 








165 










170 










175 




Trp 


Val Gin 


Lys 
180 


Asn 


He 


Ala 


Ala 


Phe 
185 


Gly 


Gly 


Asn 


Pro 


Lys 
190 


Ser 


Val 


Thr 


Leu Phe 
195 


Gly 


Glu 


Ser 


Ala 


Gly 
200 


Ala 


Ala 


Ser 


Val 


Ser 
205 


Leu 


His 


Leu 


Leu 


Ser Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 








215 








220 










Gly 


Ser Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 








230 










235 










240 


Asn 


Arg Thr 


Leu 


Asn 
245 


Leu 


Ala 


Lys 


Leu 


Thr 
250 


Gly 


Cys 


Ser 


Arg 


Glu 
255 


Asn 
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Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Thr Val 

275 280 285 . 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

He Leu Leu Glu . Leu . Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

He Leu Phe His Tyr Thr Asp Trp Val Asp- Asp Gin Arg Pro Glu Asn 

370 375 ' 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 

435 " 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 

450 455 460 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 . 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 ^ 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 77 
<211> 1722 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 



<223> synthetic butyrylcholinesterase variant 
<400> 77 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 
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aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Giu 
65' 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu' Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 4 80 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

.tgg gtt caa aaa aat ata gea^gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 . 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 



aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 



768 



164 



Asn Arg Thr Leu Asn ,Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
27b 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg get get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Ala Ala Phe Leu Val Tyr Gly Ala Pro Gly 
. 325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
' 355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cae cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 



165 



465 470 

aat gag act cag aac aat 
Asn Glu Thr Gin Asn Asn 
485 

gaa caa aaa tat eta acc 
Glu Gin Lys Tyr Leu Thr 

500 

aaa eta cgt get eaa eaa 
Lys Leu Arg Ala Gin Gin 
515 

gtc ttg gaa atg aca gga 
Val Leu Glu Met Thr Gly 
530 

,gca gga ttc cat cgc tgg 
Ala Gly Phe His Arg Trp 
545 550 

ttt aac gat tac act age 
Phe Asn Asp Tyr Thr Ser 
565 

<210> 78 
<211> 574 

.<212> PRT 
<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 

<222> 227 
<223> Xaa = Ala 



<400> 78 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 . 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 



475 480 

age aca age tgg cct gtc ttc aaa age act 1488 
Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
490 495 

ttg aat aca gag tea aca aga ata atg acg 1536 
Leu Asn Thr Glu Ser Thr Arg He Met Thr 
505 510 

tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
520 525 

aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
535 540 

aac aat tac atg atg gac tgg aaa aat eaa 1680 
Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
555 560 

aag aaa gaa agt tgt gtg ggt etc 1722 
Lys Lys Glu Ser Cys Val Gly Leu 
570 



166 





130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Ala 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










39.0 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










490 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 79 



167 



<211> 1722 
<212> DNA 

<213> Artificial Sequence 



<220> 
<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 79 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 • 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca" cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gee act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 . 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 



tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 



576 



' 168 



Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt ago ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Gtt tct act gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 . 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga. gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

ctt ctg aat gaa gca ttt gtt gtc cec tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cea gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace eag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg cct get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Pro Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tae aca gac tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tae egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gcc ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 



169 



405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat gge tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cet etg gaa aga aga gat aat tac aea aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act eag aac aat age aea age tgg cet gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg'acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc eat ege tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 80 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 

<222> 227 
<223> Xaa = Ala 

<400> 80 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 



170 



1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 

35 


Pro 


Pro 


Leu 


Gly 


Arg 

40 


Leu 


Arg 


Phe 


Lys 


Lys 
45 


Pro 


Gin 


Ser 


Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr Ala Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp Cys 


Leu Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He Trp 








100 










105 










110 






He 


Tyr 


Gly 
115 


Gly 


Gly 


Phe 


Gin 


Thr 
120 


Gly 


Thr 


Ser 


Ser 


Leu 
125 


His 


Val 


Tyr 


Asp 


Gly 
130 


Lys 


Phe 


Leu 


Ala 


Arg 
135 


VaL 


Glu 


Arg 


Val 


He 
140 


Val 


Val 


Ser 


Met 


Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 

f 


Asn 


Pro 


145 










150 










155 








160 


Glu 


Ala 


Pro 


Gly 


Asn 
165 


Met 


Gly 


Leu 


Phe 


Asp 
170 


Gin 


Gin 


Leu 


Ala 


Leu 

175 


Gin 


Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 
195 


Gly 


Glu 


Ser 


Ala 


Gly 
200 


Ala 


Ala 


Ser 


Val 


Ser 
205 


Leu 


His 


Leu 


Leu 


Ser 
210 


Pro 


Gly 


Ser 


His 


Ser 
215 


Leu 


Phe 


Thr 


Arg 


Ala 
220 


He 


Leu 


Gin 


Ser 


Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Giu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 
245 


Leu 


Ala 


Lys 


Leu 


Thr 
250 


Gly 


Cys 


Ser 


Arg 


Glu 
255 


Asn 


Glu 


Thr 


Glu 


He 
260 


He 


Lys 


Cys 


Leu 


Arg 

265 


Asn 


Lys 


Asp 


Pro 


Gin 
270 


Glu 


He 


Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 
290 


Gly 


Pro 


Thr 


Val 


Asp 

295 


Gly 


Asp 


Phe 


Leu" 


Thr 

300 


Asp 


Met 


Pro 


Asp 


He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Pro 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly Ala 


Pro Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He 


He 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 


Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 
370 


Phe 


His 


Tyr 


Thr 


Asp 
375 


Trp 


Val 


Asp 


Asp 


Gin 
380 


Arg 


Pro 


Glu 


Asn 


Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Ser 
425 


Ser 


Lys 


Leu 


Pro 


Trp 

430 


Pro 


Glu 


Trp 


Met 


Gly 
435 


Val 


Met 


His 


Gly 


Tyr 
440 


Glu 


He 


Glu 


Phe 


Val 
445 


Phe 


Gly 


Leu 


Pro 


Leu 
450 


Glu 


Arg 


Arg 


Asp 


Asn 
455 


Tyr 


Thr 


Lys 


Ala 


Glu 
460 


Glu 


He 


Leu 


Ser 



171 



Arg Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 








470 










475 










480 


Asn Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


yal 


Phe 


Lys 


Ser 


Thr 








485 










490 










4 95 




Glu Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 






500 










505 










510 






Lys Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro. 


Lys 




515 










520 










525 








Val Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 










535 










540 










•Ala Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 










555 










560 


Phe Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu. 


Ser 


Cvs 


Val 


Glv 


Leu 












565 










570 














<210> 81 




























<211> 1722 




























<212> DNA 




























<213> Artificial Sequence 




















<220> 






























<221> CDS 




























<222> (1) . . . 


. (1722) 
























<223> synthetic 


butyrylcholinesterase variant 










<400> 81 




























gaa gat 


gac 


ate 


ata 


att 


gca 


aca 


aag 


aat 


gga 


aaa 


gtc 


aga 




atg 


Glu Asp 


Asp 


He 


He 


He 


Ala- 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 






5 










10 










15 




aac ttg 


aca 


gtt 


ttt 


ggt 


ggc 


acg 


gta 


aca 


gcc 


ttt 


ctt 


y y " 


att 


ecc 


Asn Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 






20 










25 










30 






tat gca 


cag 


cca 


cct 


ctt 


ggt 


aga 


ctt 


cga 


ttc 


aaa 


aag 


cca 


cag 


tct 


Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 




35 










40 










45 








ctg acc 


aag 


tgg 


tct 


gat 


att 


tgg 


aat 


gcc 


aca 


aaa 


tat 


gca 


aat 


tct 


Leu Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 


50 










55 










60 










tgc tgt 


cag 


aac 


ata 


gat 


caa 


agt 


ttt 


cca 


ggc 


ttc 


cat 




tea 


Qacr 


Cys Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 








70 










75 










80 


atg tgg 


aac 


cca 


aac 


act 


gac 


etc 


agt 


gaa 


gac 


tgt 


tta 


tat 


eta 


aat 


Met Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 








85 










90 










95 




gta tgg 


att 


cca 


gca 


cct 


aaa 


cca 


aaa 


aat 


gcc 


act 


gta 


ttg 


ata 


tgg 


Val Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 






100 










105 










110 






att tat 


ggt 


ggt 


ggt 


ttt 


caa 


act 


gga 


aca 


tea 


tet 


tta 


cat 


gtt 


tat 


lie Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 
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115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 4 32 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 480 

Asn Tyr Arg Val Gly. Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 ' 150 155 160 

gag get eea ggg aac atg ggt tta ttt gat eaa eag ttg get ett eag 528 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

tgg gtt eaa aaa aat ata gca gee ttt ggt gga aat ect .aaa agt gta 576 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

aet etc ttt gga gaa agt gca gga gca get tea gtt age etg eat ttg 624 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tet cet gga age eat tea ttg ttc ace aga gee att etg eaa agt 672 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 215 220 

ggt tec gek aat get eet tgg geg gta aca tct ett tat gaa get agg 720 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg aet ggt tge tet aga gag aat 768 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 ^ 255 

gag aet gaa ata ate aag tgt ett aga aat aaa gat cec eaa gaa att 816 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

ett. etg aat gaa gea ttt gtt gte eee tat ggg aet cct ttg tea gta 864 

Leu Leu Asn Glu Ala Phe Val Val Pro tyr Gly Thr Pro Leu Ser Val 

275 280 285 

aac ttt ggt ecg aee gtg gat ggt gat ttt etc aet gae atg cca gae 912 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga eaa ttt aaa aaa aee eag att ttg gtg ggt 960 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ett tta gtc tat ggt get cct ggc 1008 

Val Asn Lys Asp Glu Gly Thr Ala Leu Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aae aat agt ate ata act aga aaa gaa ttt eag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 ( 345 350 



173 



ggt tta aaa 
Gly Leu Lys 
355 

atc'ctt ttt 
lie Leu Phe 
370 

tac cgt gag 
Tyr Arg Glu 
385 

cct gcc ttg 
Pro Ala Leu 



ttt ttc tac 
Phe Phe Tyr 



tgg atg gga 
Trp Met Gly 
435 

cct ctg gaa 
Pro Leu Glu 
450 

aga tec ata 
Arg Ser lie 
465 

aat gag act 
Asn Glu Thr 



gaa caa aaa 
Glu Gin Lys 



aaa eta cgt 
Lys Leu Arg 
515 

gtc ttg gaa 
Val Leu Glu 
530 

gca gga ttc 
Ala Gly Phe 

545 

ttt aac gat 
Phe Asn Asp 



ata ttt ttt 
lie Phe Phe 



cat tac aca 
His Tyr Thr 



gcc ttg ggt 
Ala Leu Gly 
390 

gag ttc acc 
Glu Phe Thr 
405 

tat ttt gaa 
Tyr Phe Glu 
420 

gtg atg cat 
Val Met His 



aga aga gat 
Arg Arg Asp 



gtg aaa egg 
Val Lys Arg 
470 

cag aac aat 
Gin Asn Asn 
485 

tat eta ace 
Tyr Leu Thr 
500 

get caa caa 
Ala Gin Gin 



atg aca gga 
Met Thr Gly 



eat egc tgg 
His Arg Trp 
550 

tac act age 
Tyr Thr Ser 
565 



cca gga gtg 
Pro Gly Val 
360 

gae tgg gta 
Asp Trp Val 
375 

gat gtt gtt 
Asp Val Val 



aag aag ttc 
Lys Lys Phe 



cac ega tec 
His Arg Ser 
425 

ggc tat gaa 
Gly Tyr Glu 
440 

aat tac aca 
Asn Tyr Thr 
455 

tgg gca aat 
Trp Ala Asn 



age aca age 
Ser Thr Ser 



ttg aat aca 
Leu Asn Thr 
505 

tgt ega ttc 
Cys Arg Phe 
520 

aat att gat 
Asn lie Asp 
535 

aac aat tac 
Asn Asn Tyr 



aag aaa gaa 
Lys Lys Glu 



agt gag ttt 
Ser Glu Phe 



gat gat cag 
Asp Asp Gin 
380 

ggg gat tat 
Gly Asp Tyr 
395 

tea gaa tgg 
Ser Glu Trp 
410 

tee aaa ett 
Ser Lys Leu 



att gaa ttt 
He Glu Phe 



aaa gcc gag 
Lys Ala Glu 
460 

ttt gca aaa 
Phe Ala Lys 
475 

tgg cct gtc 
Trp Pro Val 
490 

gag tea aca 
Glu Ser Thr 



tgg aca tea 
Trp Thr Ser 



gaa gca gaa 
Glu Ala Glu 
540 

atg atg gae 
Met Met Asp 
555 

agt tgt gtg 
Ser Cys Val 
570 



gga aag gaa 
Gly Lys Glu 
365 

aga cct gaa 
Arg Pro Glu 



aat ttc ata 
Asn Phe He 



gga aat aat 
Gly Asn Asn 
415 

eeg tgg cca 
Pro Trp Pro 
430 

gtc ttt ggt 
Val Phe Gly 
445 

gaa att ttg 
Glu lie Leu 



tat ggg aat 
Tyr Gly Asn 



ttc aaa age 
Phe Lys Ser 
495 

aga ata atg 
Arg lie Met 
510 

ttt ttt cca 
Phe Phe Pro 
525 

tgg gag tgg 
Trp Glu Trp 



tgg aaa aat 
Trp Lys Asn 



ggt etc 
Gly Leu 



tec 1104 
Ser 



aac 1152 
Asn 



tge 1200 

Cys 

400 

gee 1248 
Ala 



gaa 1296 
Glu 



tta 1344 
Leu 



agt 1392 
Ser 



cca 1440 

Pro 

480 

act 1488 
Thr 



aeg 1536 
Thr 



aaa 1584 
Lys 



aaa 1632 
Lys 



caa 1680 

Gin 
560 

1722 
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<210> 82 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 

<222> 227 
<223> Xaa = Ala 



<400> 82 





Asp 


Asp 


xxe 


Ti a 


1 ±e 


A.xa 


1 nr 


Lys 


Asn 




Lys 


\7a 1 

V cLX 


Arg 


^xy 




1 
X 








D 










1 0 














Asn- 


Leu 


rp 1— V- 

inr 


vax 


r ne 






i nr 


V ciX 


i nr 


riXa 




Leu 


vjxy 


X Xc? 


rrx u 


















Z D 










"^0 






Tyr 


A J. a 




Pro 


Pro 


Leu 


uxy 


Arg 


Leu 


Arg 




Lys 


Lys 


PT"/-^ 


V7X11 


Oc^X 
















A 0 










4 D 








Leu 


inr 


Lys 


Trp 


G £i V* 

oer 


Asp 




irp 


Asn 




1 ill. 


Lys 


lyr 


r\Xct 


7\ o n 


dor* 

OcX 
























fiO 










Cys 


Cys 


vjJLn 


Asn 


± ±e 


Asp 


Pin 


Q V" 

oer 


irne 


T) -y- r\ 


oxy 


Pho 

rrfie 




Vjxy 


Q or* 
Dcx 


m n 

VjX u 


D D 




















7S 










80 




irp 


Asn 


D V- /-N 




Th T- 
i IIJ. 


7\ or^ 
riiap 


Leu 




Ci^ n 

V7X li 


7\ c? r-\ 




T .on 


i yx 


T .on 


r^o 11 




















90 










95 




Val 

V Cl X 




Tie 




Ala 


Pro 


J-i y o 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Tro 

J. x^ 








100 










105 










110 






lie 


xyj. 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Glv 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tvr 






115 










120 










125 








Asp 


Glv 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tvr 


Arg 


Val 


Glv 


Ala 


Leu 


Glv 

VJ J. Jf 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Glv 


Asn 


Met 


Glv 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Leu 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 



175 









340 










345 








350 






Glv 


Leu 


Lvs 


He 


Phe 


Phe 


Pro Gly Val 


Ser 


Glu 


Phe Gly 


Lys 


Glu 


Ser 






355 










360 








365 








He 


Leu 


Phe 


His 


Tvr 


Thr 


Asp Trp Val 


ASD 


ASD 


Gin Arg 


Pro 


Glu 


Asn 




370 










375 










380 








Tvr 


Ara 


Glu 


Ala 


Leu 


Glv 


Asp Val 


Val 


Glv 


Asp 


Tyr Asn 


Phe 


He 


Cys 


385 










390 










395 








400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp Gly Asn 


Asn 


Ala 










405 










410 








415 




Phe 


Phe 


Tvr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


T D'*^/^ 
Ijc;u irxTO 


irp 


Pro 


Glu 








420 










425 














TrD 
lip 


Met 


Gly 


Val 


Met 


His 


Gly Tyr Glu 


He 


Glu 


iriie Vcix 


tr ne 


vj J. y 








435 










440 








A A c 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu Glu 


He 


J-iC u. 


O CL 




M J 










455 










460 








Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Al ?i 

r\M a 


Lys Tyr 


Gly 


A o ri 


IT £. (J 


*3 Vj J 










4 70 










4 7 R 








4 p n 

41 O U 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


irp 




Val Phe 


Lys 




Thr- 










485 










4 Qfl 
ft y\J 












Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


11 

ox u 


o J- 


Thr Arg 


He 




i IlXT 








500 










505 








510 






Lvs 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


TrD 


Thr 


Ser Phe 


Phe 


Pro 


Lys 






515 










520 








525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu Trp 


Glu 


Trp 


Lys 




530 










535 










540 








Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp Trp 


Lys 


Asn 


Gin 


545 










550 










555 








560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val Gly Leu 







565 570 



<210> 83 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 83 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr " Ala Phe Leu Gly He Pro 
20 25 • 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 



176 



Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 . 55 -60 

tgc tgt cagvaac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin" Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp lie Pro Ala Pro Lys Pro ' Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa eag ttg get ett cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser V^l 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age eat tea ttg ttc acc aga gee att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
. 210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ett tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cec caa gaa att 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 



ett ctg aat gaa gca ttt gtt gtc cec tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 



177 



275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg oca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 ' , ' 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt teg gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Ser Val Tyr Gly Ala Pro Gly 
325. 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac ega tec tec aaa ctt ccg tgg cea gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct etg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tee ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat eca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 



gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 



1536 
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aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 84 
<211>.574 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 84 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 
20 


Phe 


Gly 


Gly 


Thr 


Val 
25 


Thr 


Ala 


Phe 


Leu 


Gly 
30 


He 


Pro 


Tyr 


Ala 


Gin 

35 


Pro 


Pro 


Leu 


Gly 


Arg 

40 


Leu 


Arg 


Phe 


Lys 


Lys 

45 


Pro 


Gin 


Ser 


Leu 


Thr 
50 


Lys 


Trp 


Ser 


Asp 


He 
55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 
95 


Asn 


Val 


Trp 


He 


Pro 

100 


Ala 


Pro 


Lys 


Pro 


Lys 

105 


Asn 


Ala 


Thr 


Val 


Leu 

110 


He 


Trp 


He 


Tyr 


Gly 
115 


Gly 


Gly 


Phe 


Gin 


Thr 
120 


Gly 


Thr 


Ser 


Ser 


Leu 
125 


His 


Val 


Tyr 


Asp 


Gly 
130 


Lys 


Phe 


Leu 


Ala 


Arg 
135 


Val 


Glu 


Arg 


Val 


He 
140 


Val 


Val 


Ser 


Met 


Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 








150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 

165 


Met 


Gly 


Leu 


Phe 


Asp 

170 


Gin 


Gin 


Leu 


Ala 


Leu 

175 


Gin 


Trp 


Val 


Gin 


Lys 
180 


Asn 


He 


Ala 


Ala 


Phe 
185 


Gly 


Gly 


Asn 


Pro 


Lys 
190 


Ser 


Val 


Thr 


Leu 


Phe 
195 


Gly 


Glu 


Ser 


Ala 


Gly 
200 


Ala 


Ala 


Ser 


Val 


Ser 
205 


Leu 


His 


Leu 



179 



Leu 


Ser 


Pro 


Gly Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Ser 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










.335 




Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


4 65 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










490 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 






Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 85 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 

<222> (1) . . . (1722) 

"i 



<223> synthetic butyrylcholinesterase variant 
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<400> 85 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 .25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 14 4 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 ^ 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 
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ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230, 235 240 

aac aga aeg ttg aae tta get aaai ttg act ggt tge tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg cca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gcg tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tac aca gae tgg gta gat gat cag aga cct gaa aae 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gcc 124 8 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tee aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 



182 



cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 



aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat eea 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 



aat gag act 
Asn Glu Thr 



gaa eaa aaa 
Glu Gin Lys 



aaa eta cgt 
Lys Leu Arg 
515 

gte ttg gaa 
Val Leu Glu 
530 



cag aac aat 
Gin Asn Asn 
485 

tat eta ace 
Tyr Leu Thr 
500 

get eaa eaa 
Ala Gin Gin 



atg aea gga 
Met Thr Gly 



age aea age 
Ser Thr Ser 



ttg aat aea 
Leu Asn Thr 
505 

tgt ega ttc 
Cys Arg Phe 
520 

aat att gat 
Asn lie Asp 
535 



tgg cct gte 
Trp Pro Val 
490 

gag tea aea 
Glu Ser Thr 



tgg aca tea 
Trp Thr Ser 



gaa gca gaa 
Glu Ala Glu 
540 



ttc aaa age 
Phe Lys Ser 
495 

aga ata atg 
Arg lie Met 
510 

ttt ttt eea 
Phe Phe Pro 
525 

tgg gag tgg 
Trp Glu Trp 



act 1488 
Thr 



aeg 1536 
Thr 



aaa 1584 
Lys 



aaa 1632 
Lys 



gca gga ttc cat cgc tgg aac aat tac 
Ala Gly. Phe His Arg Trp Asn Asn Tyr 
545 550 

ttt aac gat tae act age aag aaa gaa 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu 

565 



atg atg gac tgg aaa aat eaa 1680 
Met Met Asp Trp Lys Asn Gin 
• 555 560 

agt tgt gtg ggt etc 1722 

Ser Cys Val Gly Leu 

570 



<210> 86 
<211> 574 

.<212> PRT 

<213> Artificial Sequence 



<220> 

<223> synthetic butyryleholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 86 

Glu Asp Asp He He He Ala Thr 

1 5 
Asn Leu Thr Val Phe Gly Gly Thr 
20 

Tyr Ala Gin Pro Pro Leu Gly Arg 

35 40 
Leu Thr Lys Trp Ser Asp He Trp 

50 55 
Cys Cys Gin Asn He Asp Gin Ser 



Lys Asn Gly Lys Val Arg Gly Met 

10 15 
Val Thr Ala Phe Leu Gly He Pro 
25 30 
Leu Arg Phe Lys Lys Pro Gin Ser 
45 

Asn Ala Thr Lys Tyr Ala Asn Ser 
60 

Phe Pro Gly Phe His Gly Ser Glu 
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65 










70 










75 










oU 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 














Val 


Trp 


He 


Pro 
100 


A J. a 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu 
110 


He 


Trp 


He 


Tyr 


Gly. 


Gly 


Gly 


Phe 


Gin 


Thr Gly Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 
130 


Lys 


Phe 


Leu 


Ala 


Arg 
135 


Val 


Glu 


Arg 


Val 


He 
140 


Val 


Val 


Ser 


Met 


Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro Gly Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 
165 


Met 


Gly 


Leu 


Phe 


Asp 
170 


Gin 


Gin 


Leu 


Ala 


Leu 

175 


Gin 


Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 
210 


Pro 


Gly 


Ser 


His 


Ser 
215 


Leu 


Phe 


Thr 


Arg 


Ala 
220 


He 


Leu 


Gin 


Ser 


Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr- Glu Ala Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu Arg Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270. 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Ala 


Tyr 


Gly Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He 


He 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 


Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 

370 


Phe 


His 


Tyr 


Thr 


Asp 
375 


Trp 


Val 


Asp 


Asp 


Gin 

380 


Arg 


Pro 


Glu 


Asn 


Tyr 


Arg 


Glu 


Ala 


Leu 


Gly Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly Asn Asn Ala 










405 










410 










415 




Phe 


Pne 


Tyr 


Tyr 
420 


Pne 


Glu 


His 


Arg 


Ser 
425 


Ser 


Lys 


Leu 


Pro 


Trp 
430 


Pro 


Glu 


Trp 


Met 


Gly 
435 


Val 


Met 


His 


Gly 


Tyr 
440 


Glu 


He 


Glu 


Phe 


Val 
445 


Phe 


Gly 


Leu 


Pro 


Leu 
450 


Glu 


Arg 


Arg 


Asp 


Asn 
455 


Tyr 


Thr 


Lys 


Ala 


Glu 
460 


Glu 


He 


Leu 


Ser 


Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr Gly Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 

490 


Pro 


Val 


Phe 


Lys 


Ser 
4 95 


Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 
505 


Glu 


Ser 


Thr 


Arg 


He 
510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys 


Arg 
520 


Phe 


Trp 


Thr 


Ser 


Phe 
525 


Phe 


Pro 


Lys 



184 



Val Leu Glu 


Met Thr Gly Asn lie Asp Glu Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 


535 


540 










Ala Gly Phe 


His Arg Trp Asn Asn Tyr Met Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 


550 555 










560 


Phe Asn Asp 


Tyr Thr Ser Lys Lys Glu Ser Cys 


Val 


Gly 


Leu 







565 570 



<210> 87 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . , (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 87 

gaa gat gac ate ata att 
Glu Asp Asp lie lie lie 
1 5 

aac ttg aca gtt ttt ggt 
Asn Leu Thr Val Phe Gly 
20 

tat gca cag oca cct ctt 
Tyr Ala Gin Pro Pro Leu 
35 

ctg acc aag tgg tct gat 
Leu Thr Lys Trp Ser Asp 
50 



gca aca aag aat gga aaa gtc aga ggg atg 

Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

10 15 

ggc acg gta aca gcc ttt ctt gga att ccc 

Gly Thr Val Thr Ala Phe Leu Gly He Pro 

25 30 

ggt aga ctt cga ttc aaa aag cca cag tct 

Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

40 45 

att tgg aat gcc aca aaa tat gca aat tct 

He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
55 60 



tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gee act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta eat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 



aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat ect 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 



185 



145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 



act etc ttt gga gaa agt gca gga gca get tea gtt age etg eat ttg 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gcc att etg caa agt 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 . 215 220 



ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 



aac aga aeg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cee caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt etg aat gaa gca ttt gtt gtceee tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 

275 280 285 

aac ttt ggt eeg ace gtg gat ggt gat ttt etc act gac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace eag att ttg gtg ggt 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin. lie Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta ggt tat ggt get cct gge 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Gly Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 



ate ctt ttt cat tac aca gac tgg gta gat gat eag aga cct gaa aac 



186 



He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 ' 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ett eeg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act eag aac aat age aca age- tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc eat egc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 88 
<211> 574 
<212> PRT 

<213> Artificial Sequence 



<220> 



187 



<223> synthetic butyrylchblinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 88 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


iSer 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Prb 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Pne 


Val 


Val 


Pro . 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leui 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Gly 


Tyr 


Gly 


Ala 


Pro Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 



1S8 



"30 c: 








J y u 










jy D 










/inn 
4 uu 


D v"/-\ Rio 


Leu 


Pill 

blU 


rne 


1 nr 


Lys 


Lys 


irne 


oer 




irp 


j_y 


Asn 


>ic>n 




















/1 1 n 










410 




riie rilQ 


iyr 


iyr 


rne 


olU 


ms 


Arg 


oer 


oer 


Lys 


Leu 


V>YT\ 


irp 


r ro 


m n 






4 










A o c 










4 jU 




■ 


Trp Met 


biy 


val 


Met; 


HIS 


biy 


Tyr 


blU 


T 1 1^ 

lie 


Pill 

blU 


fne 


vai 


rne 


biy 


Leu 




4 Jo 










4 4 U 










A A ^ 
4 4 0 








Pro Leu 


blU 


Arg 


Arg 


Asp 


Asn 


Tyr 


m l_ „ 

i nr 


Lys 


/\ia 


blU 


blU 


lie 


Leu 


Ser 


4 bU 










>l c c 
4 DO 










4 DU 


■ 








Arg Ser 


lie 


vai 


Lys 


Arg 


Trp 


Ala 


Asn 


rne 


Ala 


Lys 


Tyr 


biy 


Asn 


Pro 










4 /U 










yi *7 c 
4 fD 










4 oU 


Asn Glu 


Tnr 


bin 


Asn 


TV «-.vs 

Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


val 


rne 


Lys 


ber 


f V» -w* 

i nr 








485 










490 










4 yo 




Glu bin 


Lys 


Tyr 


Leu 


1 nr 


Leu 


Asn 


Thr 


Glu 


Ser 


i nr 


Arg 


lie 


Me L 


i nr 






500 










505 










510 






Lys Leu 


Arg. 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




515 










520 










525 








Val Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He Asp Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 










535 










540 










Ala Gly 


Phe 


His Arg 


Trp 


Asn 


Asn Tyr Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 










555 










560 


Phe Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 












565 










570 














<210> 89 




























<211> 1722 




























<212> DNA 




























<213> Artificial Sequence 




















<220> 






























<221> CDS 




























<222> (1) . . . 


. (1722) 
























<223> synthetic 


butyrylcholinesterase variant 










<400> 89 




























gaa gat 


gac 


ate 


ata 


att 


gca 


aca 


aag 


aat 


gga 


aaa 


gtc 


aga 


ggg 


atg 


Glu Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 






5 










10 










1 Ci 

10 




aac ttg 


aca 


gtt 


ttt 


ggt 


ggc 


acg 


gta 


aca 


gcc 


ttt 


ctt 


gga 


att 


ccc 


Asn Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 






20 










25 
















tat gca 


cag 


cca 


cct 


ctt 


ggt 


aga 


ctt 


cga 


ttc 


aaa 


aag 


cca 


cag 


tct 


Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 




35 










40 










H O 








ctg acc 


aag 


tgg 


tct 


gat 


att 


tgg 


aat 


gcc 


aca 


aaa 


tat 


gca 


aat 


tct 


Leu Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 


50 










55 










60 










tgc tgt 


cag 


aac 


ata 


gat 


caa 


agt 


ttt 


cca 


ggc 


ttc 


cat 


gga 


tea 


gag 


Cys Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


•Ser 


Glu 


65 








70 










75 










80 


atg tgg 


aac 


cca 


aac 


act 


gac 


etc 


agt 


gaa 


gac 


tgt 


tta 


tat 


eta 


aat 



189 



Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 .95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg . 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp • 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt etg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cet 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 • 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age etg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age eat tea ttg ttc ace aga gee att etg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tee gck aat get cct tgg gcg gta aca tct ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat ecc caa gaa att 816 
Glu Thr Glu lie He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 

260 265 270 

ett etg aat gaa gca ttt gtt gte ecc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 28.0 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gae atg cca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 



ata tta ett gaa ett gga caa ttt aaa 
He Leu Leu Glu Leu Gly Gin Phe Lys 



aaa 
Lys 



ace cag att ttg gtg ggt 
Thr Gin He Leu Val Gly 



960 



190 



305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta cct tat ggt cct cct ggc 1008 
Val Asn Lys Asp Glu- Gly Thr Ala Phe Leu Pro Tyr Gly Pro Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365. 

ate ett ttt eat tae aca gae tgg gta gat gat eag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tae cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tae tat ttt gaa eac cga tec tee aaa ett eeg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gte ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

cct etg gaa aga aga gat aat tae aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gte ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 • 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca. aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gte ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 
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gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp-'Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 90 
<211> 574 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<2 2 1> VARIANT 

<222> 227 
<223> Xaa = Ala 

<400> 90 



Glu 


Asp 


Asp 


lie 


lie 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 




























30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 








120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 







192 







Asn 




Ala 


L lie 


Va 1 

V ClX 


Val 


Pro 


iyr 


\3jLy 


1 fix 


Pyn 
tX U 


Leu 


o6r 


VaX 






97 S 










280 










9 Q c: 












ox _y 


Pro 


Thr 


V d X 




Gly Asp 


PHo 


Leu 


Th y 

i nr 


Asp 


lYie L 


rro 


Asp 
























OUU 










He 


Leu 




Glu 


Leu 


oxy 




Phe 


Lys 


Lys 


i nr 


oxn 


X xe 


Leu 


vai 


bxy 


305 






























T o r» 


Val 


Asn 


T.\7<2 


Asp 


Glu 


\jx y 


X iiX 


Ala 


Phe 


Leu 


tx O 


lyr 


vjxy 


Jrro 


rro 


P 1 X7 

Lixy 










325 




















T "3 C 




Phe 


Ser 




Asp Asn 


7\ O 


C ci y 
OCX 


He 


He 


1 fix 


Arg 


Lys 


Pin 
oXU 


PKfik 

irne 


Pin 

oxn 


PI 11 

bXU 








o40 










345 










c: 






Gly Leu 


Lys 


lie 


Phe 


Pho 

IT fie 


rrx O 


Gly Val 


oer 


VjXU 


rne 


PI \T 


Lys 


iaXU 


Ser 
















360 










Tec 








He 


Leu 


t lie 


His 


Tyr 


i fix 


H.Sp 


Trp 


Val 


Asp 


Asp 


(jxn 


Arg 


Pro 


blU 


Asn 




370 










O ID 




















Tyr Arg 




Ala 


Leu 


biy 


Asp 


Val 


Val 


G±y 


TV 

Asp 


Tyr 


Asn 


Pne 


lie 


Cys 


385 










Q Q n 










one 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


1 nr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


VjlU 


His 


Arg 


Ser 


o ^ 

ber 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










4'25 










430 






Trp 


Met 


(jXy 


Val 


Met 


nlS 


Gly 


Tyr 


Glu 


lie 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






4 ob 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


lie 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


j.nr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










4 90 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


inr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 




Ala 


Gin 


\3X 1 1 




Arg 


Phe 


irp 


i tlx 


oer 


irne 


irne 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 91 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 91 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1.5 10 15 



aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
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20 ^ 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 ' 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat. 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gcc att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 



aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 
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gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ott ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Vai 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta tct tat ggt get cct ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ser Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 
Phe Ser Lys Asp Asn Asn Ser. He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 * 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttq gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa eac ega tec tec aaa ctt ccg tgg cca gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 



aga tec ata gtg aaa egg tgg gca aat ttt gea aaa tat ggg aat cca 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 
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aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age aet 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta aee ttg aat aea gag tea aea aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 92 
<211> 573 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyryleholinesterase variant 
<220> 

<221>VARIANT 
<222> (1) . . . (573) 
<223> Xaa == Ala 

<400> 92 

Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met Asn 

1 5 10 15 

Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro Tyr 

20 25 30 

Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser Leu 

35 . . 40 45 

Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser Cys 

50 55 60 

Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu Met 
65 70 75 80 

Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn Val 

85 90 95 

Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp He 

100 105 110 

Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr Asp 

115 120 125 

Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met Asn 
130 135 140 
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Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro Glu 
145 150 155 160 



Aia 


Pro 


Gly Asn 


Met 


Qjiy 


Leu 


rile 


TV 

Asp 


Gin 


Gin 


Leu 


TV T 

Ala 


Leu 


Gin Trp 










ice: 










1 /(J 










175 




vax 


tjin 


Lys 


Asn 


i±e 


/Via 


Ala 


rrie 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 


Thr 








180 










IOC 

185 










190 






Leu 


fne 


Gly Glu 


Ser 


Ala 


Cjiy 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 


Leu 






195 










200 










205 








■ Ser 


Pro 


Gly Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser Gly 




210 










215 










220 










Ser 


xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


Asn 


225 










230 










235 










240 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 


Glu 










245 










250 










255 




Thr 


Glu 


He- 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 


Leu 








260 










265 










270 






Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 


Asn 






275 










280 










285 








Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 


He 




290 










295 










300 










Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly Val 


305 










310 










315 










320 


Asn 


Lys 


Asp Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Ser 


Tyr 


Gly 


Ala 


Pro 


Gly 


Phe 










325 










330 










335 




Ser 


Lys 


Asp Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 


Gly 








340 










345 










350 






Leu 


Lys' 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 


He 






355 










360 










365 








Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 


Tyr 




370 










375 










380 










Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


Pro 


385 










390 










395 










400 


TV 1 — . 

Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 


Phe 










405 










410 










415 




Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 


Trp 








420 










425 










430 






Met 


Gly Val Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 


Pro 






435 










440 










445 








Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser Arg 




450 










455 










460 










Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


Asn 


4 DO 










470 










475 










480 


VaXU 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 


Glu 










4o5 










4 90 










495 






Lys 


Tyr 


Leu 


Thr- 


Leu 


& o n 


i Wl. 


PI n 
olU 


C Q V 

oer 


i nr 


Arg 


lie 


Meu 


Thr 


Lys 








500 










505 










510 






Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 


Val 






515 










520 










525 








Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


Ala 




530 










535 










540 










Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


Phe 


545 










550 










555 










560 


Asn 


Asp Tyr Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 









565 570 



<210> 93 
<211> 1722 



197 



<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 93 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
. Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val. Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 ^ 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 ■ 170 175 



tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 



198 



act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 

ctt tct cct gga age cat tea ttg tte ace aga gee att ctg caa agt 672 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 215 220 

ggt tec gek aat get cct tgg gcg gta aea tct ctt tat gaa get agg 720 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 ' 235 240 

aae aga aeg ttg aae tta get aaa ttg act ggt tge tct aga gag aat 7 68 

Asn Arg Thr Leu Asn Leu Ala Lys'Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 



gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 



816 



ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
r 275 280 285 

aae ttt ggt ecg ace gtg gat ggt gat ttt etc act gae atg cca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aea get ttt tta act tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Thr Tyr Gly Ala Pro Gly 
325 330 335 

tte age aaa gat aae aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aea gae tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat tte ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag tte acc aag aag tte tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 



199 



ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ecg tgg cea gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cet ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 , 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cet gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc eat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 94 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinestera.se variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 94 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 



200 



Tyr Ala 


Gin 


Pro 












Thr 


Lys 


Trp 










Cys 


Cys 


PI r\ 

ijxn 


Asn 


6,5 








Met 


Trp 


Asn 


Pro 


Val 


Xrp 


He 


Pro 








100 


He 


Tyr 


Gly 


Gly 






1 ID 




Asp Gly 


Lys 


Pne 




130 






Asn 


Tyr 


Arg 


Val 


145 








Glu 


Ala 


Pro 


Gly 


Trp 


Val 


Gin 


Lys 








180 


Thr 


Leu 


Phe 


Gly 






195 




Leu 


Ser 


Pro 


Gly 




210 






Gly Ser 


Xaa 


Asn 


225 








Asn Arg 


Thr 


Leu 


Glu 


Thr 


Glu 


He 








.260 


Leu 


Leu 


Asn 


Glu 






O T C 

2 ID 




Asn 


Phe 


Gly 


Pro 




290 






He 


Leu 


Leu 


Glu 


305 








Val 


Asn 


Lys 


Asp 


Phe 


Ser 


Lys 


Asp 








340 


Gly Leu 


Lys 


He 






R R 




He 


Leu 


rne 


IT T 

His 




370 






Tyr 


Arg 


^lU 


Bin 

Ala 


385 








Pro 


Ala 


Leu 


blU 


Phe 


Phe 


Tyr 


Tyr 








420 


Trp 


Met 


Gly 


Val 






435 




Pro 


Leu 


Glu 


.Arg 




450 






Arg 


Ser 


He 


Val 



465 



Pro Leu Gly Arg 
40 

Ser Asp He Trp 
. 55 

He Asp Gin Ser 

70 

Asn Thr Asp Leu 
85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Ala Arg Val 

135 ' 
Gly Ala. Leu Gly 
150 

Asn Met Gly Leu 

165 

Asn He Ala Ala 

Glu Ser Ala Gly 

200 

Ser His Ser Leu 
215 

Ala Pro Trp Ala 

230 

Asn Leu Ala Lys 
245 

He Lys Cys Leu 

Ala Phe Val Val 
280 

Thr Val Asp Gly 

295 - 
Leu Gly Gin Phe 
310 

Glu Gly Thr Ala 

325 

Asn Asn Ser He 

Phe Phe Pro Gly 
360 

Tyr Thr Asp Trp 

375 

Leu Gly Asp Val 
390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 
440 

Arg Asp Asn Tyr 
455 

Lys Arg Trp Ala 
470 



25 



Leu 


Arg 


Phe 


Lys 


Asn 


Aia 


Thr 


Lys 








60 


Phe 


Pro 


Gly Phe 






75 




ber 


blU 


Asp 


Cys 




Q A 






Lys 


Asn 


Ala 


Thr 










Gly 


Thr 


Ser 


Ser 


Glu 


Arg 


Val 


He 








140 


Phe 


Leu 


Ala 


Leu 






155 




Phe 


Asp 'Gin Gin 




170 






Phe 


Gly Gly Asn 


185 








Ala 


Ala 


Ser 


Val" 


Phe 


Thr Arg Ala 








220 


Val 


Thr 


Ser 


Leu 






235 




Leu 


Thr 


Gly Cys 




250 






Arg 


Asn 


Lys Asp 


265 








Pro 


Tyr 


Gly 


Thr 


Asp 


Phe 


Leu 


Thr 








300 


Lys 


Lys 


Thr 


Gin 






315 




Phe 


Leu 


Thr 


Tyr 




330 






He 


Thr Arg 


Lys 


o4 D 








Val 


Ser 


Glu 


Phe 


Val 


Asp 


Asp 


.Gin 








380 


Val 


Gly Asp 


Tyr 






395 




Phe 


Ser 


Glu 


Trp 




410 






Ser 


Ser 


Lys 


Leu 


425 








Glu 


He 


Glu 


Phe 


Thr 


Lys 


Ala 


Glu 








460 


Asn 


Phe 


Ala 


Lys 






475 





30 

Lys Pro Gin Ser 
45 

Tyr Ala Asn Ser 

His Gly Ser Glu 

80 

Leu Tyr Leu Asn 
95 

Val Leu He Trp 
110 

Leu His Val Tyr 

125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 

175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 

205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 

270 

Pro Leu Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 

335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 

365 

Arg Pro Glii Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 

Glu lie Leu Ser 

Tyr Gly Asn Pro 
480 



201 



Asn 


Glu Thr Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 

H yO 


Thr 


Glu 


Gin Lys , Tyr 

' 500 


Leu 


Thr 


Leu 


Asn 


X 111. 

DKJ D 








A r 






Thr 


Lys 


Leu Arg Ala 


Gin 


Gin 


Cys Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




515 








520 










cot; 








Val 


Leu Glu Met 

530 


Thr 


Gly 


Asn 
535 


He 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala Gly Phe His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 






550 










555 










560 


Phe 


Asn Asp Tyr 


Thr 
565 


Ser 


Lys 


Lys 


Glu 


Ser 
570 


Cys 


Val 


Gly 


Leu 







<210> 95 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1). ..(1722) 

'<223> synthetic butyrylcholinesterase variant 
<400> 95 

gaa gat gac ate at a att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1" . 5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag oca cct ctt ggt aga ctt cga ttc aaa aag oca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 * 55 60 



tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 

65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 * 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 



att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 



I 



202 



gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aae tat agg gtg ggt gcc eta gga tte tta get ttg cea gga aat eet 4 80 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cea ggg aac atg ggt tta ttt gat caa cag ttg get ctt eag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gea gee ttt ggt gga aat ect aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gea gga g;ca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tee gek aat get ect tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ctt ctg aat gaa gea ttt gtt gtc ecc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aae ttt ggt eeg ace gtg gat ggt gat ttt etc act gac atg cea gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc gcg ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Ala Gly Ala Pro Gly 
325 330 ♦ •335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tee 1104 



203 



Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac. 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 



tac cgt gag gcc ttg ggt gat gtt gtt 
Tyr Arg Glu Ala Leu Gly Asp Val Val 
385 390 

cct gcc ttg gag ttc acc aag aag ttc 
Pro Ala Leu Glu Phe Thr Lys Lys Phe 
405 



ggg gat tat aat ttc ata tgc 1200 
Gly Asp Tyr Asn Phe lie Cys 
395 400 

tea gaa tgg gga aat aat gcc 1248 
Ser Glu Trp Gly Asn Asn Ala 
410 415 



ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 



tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg, aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
" 465 470 475 480 



^ aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caaaaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 



aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 96 
<211> 574 



204 



<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 96 



Glu Asp Asp 


He 


He He 


Ala Thr 


Lys 


Asn Gly Lys 


Val 


Arg Gly Met 


1 






5 






10 








15 




Asn Leu 


Thr 


Val 


Phe Gly 


Gly Thr 


Val 


Thr 


Ala Phe 


Leu 


Gly 


He 


Pro 






20 






25 








30 






Tyr Ala 


Gin 


Pro 


Pro Leu 


Gly Arg 


Leu 


Arg 


Phe Lys 


Lys 


Pro 


Gin 


Ser 




35 






40 








45 








Leu Thr 


Lys 


Trp 


Ser Asp 


He Trp 


Asn 


Ala 


Thr Lys 


Tyr 


Ala 


Asn 


Ser 


50 








55 






60 










Cys Cys 


Gin 


Asn 


He Asp 


Gin Ser 


Phe 


Pro 


Gly Phe 


His 


Gly 


Ser 


Glu 


65 






70 








75 








80 


Met Trp Asn 


Pro 


Asn Thr 


Asp Leu 


Ser 


Glu 


Asp Cys 


Leu 


Tyr 


Leu 


Asn 








85 






90 








95 




Val Trp 


He 


Pro 


Ala Pro 


Lys Pro 


Lys 


Asn 


Ala Thr 


Val 


Leu 


He 


Trp 






100 






105 








110 




He Tyr Gly Gly Gly Phe 


Gin Thr 


Gly 


Thr 


Ser Ser 


Leu 


His 


Val 


Tyr 




115 






120 








125 








Asp Gly Lys 


Phe 


Leu Ala 


Arg Val 


Glu 


Arg 


Val He 


Val 


Val 


Ser 


Met 


130 








135 






140 










Asn Tyr Arg Val 


Gly Ala 


Leu Gly 


Phe 


Leu 


Ala Leu 


Pro 


Gly Asn 


Pro 


.145 






150 








155 








160 


Glu Ala 


Pro Gly Asn Met 


Gly Leu 


Phe 


Asp Gin Gin 


Leu 


Ala 


Leu 


Gin 








165 






170 








175 




Trp Val 


Gin 


Lys 


Asn He 


7\ 1 TV 1 -.^ 

Ala Ala 


Pne 


Gly Gly Asn 


Pro 


Lys 


Ser 


Val 






180 






loo 








190 






Thr Leu 


Phe 


Gly 


Glu Ser 


Ala CjXy 


Ala 


Ala 


Ser Val 


Ser 


Leu 


His 


Leu 




195 






o on 








205 








Leu Ser 


Pro Gly 


Ser His 


O C J. J_iC u 




Thr Arg Ala 


Tie 


Leu 


Gin 


Ser 


210 








215 






220 










Gly Ser 


Xaa 


Asn 


Ala Pro 


Trp Ala 


Val 


Thr 


Ser Leu 


Tyr 


Glu Ala Arg 


225 






230 








235 








240 


Asn Arg 


Thr 


Leu 


Asn Leu 


Ala Lys 


Leu 


Thr 


Gly Cys 


Ser 


Arg 


Glu 


Asn 








245 






250 








255 




Glu Thr 


Glu 


He 


He Lys 


Cys Leu 


Arg 


Asn 


Lys Asp 


Pro 


Gin 


Glu 


He 






260 






265 








270 






Leu Leu 


Asn 


Glu 


Ala Phe 


Val Val 


Pro 


Tyr Gly Thr 


Pro 


Leu 


Ser 


Val 




275 






280 








285 








Asn Phe Gly 


Pro 


Thr Val 


Asp Gly 


Asp 


Phe 


Leu Thr 


Asp 


Met 


Pro Asp 


290 








295 






300 










lie Leu 


Leu 


Glu 


Leu Gly 


Gin Phe 


Lys 


Lys 


Thr Gin 


He 


Leu 


Val 


Gly 


305 






310 








315 








320 


Val Asn 


Lys Asp Glu Gly 


Thr Ala 


Phe 


Leu 


Val Ala 


Gly 


Ala 


Pro 


Gly 








325 






330 








335 


Phe Ser 


Lys 


Asp 


Asn Asn 


Ser He 


He 


Thr Arg Lys 


Glu 


Phe 


Gin 


Glu 






340 






345 








350 






Gly Leu 


Lys 


He 


Phe Phe 


Pro Gly 


Val 


Ser 


Glu Phe 


Gly 


Lys 


Glu 


Ser 



205 





ODD 










360 










365 










irne 


n J. o 


iyr 


Thr 


Asp 


Trp 


V dx 






Gin Arg 


Pro 


Glu 


Asn 


OTA 










375 










380 










i yj_ Arg 


V7.LU 




Leu 


Gly Asp Val 


V ctx 






Tyr Asn 


Phe 


He 


Cys 


JoD 


















J ^ J 












Dv*^ TV 1 ^ 


Leu 


Glu 


Phe 


m K 

Tnr 


Lys 


Lys 


t lie 




vj J- U 


Trp Gly 


Aqh 
noil 


Asn 


Ala 








405 










4 ± U 










"-i J- O 




rriiS rns. 


lyr 


Tyr 


Phe 


Glu 


His 


Arg 




OtJi- 




Leu 


Pro 


Trn 


Pro 


Glu 






420 










*1 Z D 










*i J w 






Trp Met 


(jiy 


Val 


Met 


rllS 


Gly Tyr 


VjrlU 


lie 


Pin 
lalU 


Phe 


Val 




vjxy 


Leu 




A "3 0. 

4 Jo 










440 










445 








Pro Leu 


blU 


Arg Arg 


Asp 


Asn 


Tyr 


i nr 


Lys 


r\ia 


Glu 


Glu 




Leu 


OcZ. 


450 










455 










4 60 










Arg Ser 


lie 


Val 


Lys 


Arg 


Trp Ala 


Asn 


rne 


AT a 


Lys 


Tyr 


V3 jLy 


A cin 




465 








470 










A 1 
4 / D 










4 0 U 


Asn Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


C! V 

oer 


i nr 








485 










4 yu 










H y D 




Glu Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


rp l_ V 

inr 


blU 


oer 


Thr Arg 


lie 


lYie t 


i nr 






500, 










arid 
DUO 










OlU 






Lys Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Pne 


Trp 


inr 


Ser 


Phe 


f ne 


Pro 


Lys 




515 










520 










525 








Val Leu 


Glu 


Met 


Thr 


Gly Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 










535 










540 










Ala Gly 


Phe 


His 


Arg 


Trp Asn Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


ijin 


545 








550 










c c c 












Phe Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 












565 










570 














<210> 97 




























<211> 1722 




























<212> DNA 




























<213> Artificial Sequence 




















<220> 




f 


























<221> CDS 




























<222> (1).., 


. (1722) 
























<223> synthetic 


butyrylcholinesterase variant 










<400> 97 




























gaa gat 


gac 


ate 


ata 


att 


gca 


aca 


aag 


aat 


gga 


aaa 


gtc 


aga 


ggg 


atg 


Glu Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 






5 










10 










15 




aac ttg 


aca 


gtt 


ttt 


ggt 


ggc 


acg 


gta 


aca 


gcc 


ttt 


ctt 


gga 


att 


ccc 


Asn Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 






20 










25 










30 






tat gca 


cag 


cca 


cct 


ctt 


ggt 


aga 


ctt 


cga 


ttc 


aaa 


aag 


cca 


cag 


tct 


Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 




35 










40 










45 








ctg acc 


aag 


tgg 


tct 


gat 


att 


tgg 


aat 


gcc 


aca 


aaa 


tat 


gca 


aat 


tct 


Leu Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 


50 










55 










60 










tgc tgt 


cag 


aac 


ata 


gat 


caa 


agt 


ttt 


cca 


ggc 


ttc 


cat 


gga 


tea 


gag 



206 



Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie. Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 . 250 255 

gag act gaa ata ate aag tgt ett aga aat .aaa gat cec caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ett ctg aat gaa gca ttt gtt gtc cec tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 



aac ttt ggt ccg ace gtg gat ggt gat ttt 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe 



etc act gac atg cca gac 
Leu Thr Asp Met Pro Asp 



912 



207 



290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys T.hr Gin lie Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc ggg ggt get ect ggc 1008 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Gly Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aae aat agt ate ata aet aga aaa gaa ttt eag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eca gga gtg agt gag ttt gga aag gaa tee 1104 

Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ett ttt eat tac aca gac tgg gta gat gat cag aga ect gaa aae 1152 

He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tae egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 

385 . 390 395 400 

ect gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ett ccg tgg eca gaa • 1296 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 • 

ect ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 

450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat eca 1440 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 

465 470 475 480 

aat gag act cag aac aat age aca age tgg ect gtc ttc aaa age aet 1488 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 1536 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta egt get caa caa tgt cga ttc tgg aca tea ttt ttt eca aaa 1584 

Lys Leii Arg Ala Gin Gin Cys Arg Phe Trp T.hr Ser Phe Phe Pro Lys 
515 520 525 



208 



gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 98 

<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa « Ala 



<400> 98 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 



225 230 235 240 



209 



Asn Arg 


Thr* 


T.01 1 




T.on 


Al a 

fiX CI 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










94 R 

^*±D 










250 










255 






1 nr 


m n 

v> J. u. 


J. XvS 


T 1 




V-/ _y o 


Leu Arg Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








^ o u 










265 










270 








Leu 


9*7^ 
Z / 3 




riXd 


Phe 


Val 


Val 
280 


Pro 


iyr 


G1 V 


Thr 


Pro 


Leu 


Ser 


Val 


Asn 


rne 


\j±y 


Pro 


Thr 


Val 


Asp 


Gly Asp 




uxs u. 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 




















He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










D XD 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly Thr 


Ala 


Phe 


Leu 


Val 


Gly 


Gly 


Ala 


Pro 


Glv 










325 










330 










^ ^ u 




Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser 


He 


He 


Thr 


A YTf 

rA.i y 




V3 X Li 


Phe 


Gin 


Glu 








340 










345 
















Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






ODD 










360 


















He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp Val Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










OoU 










Tyr 


Arg 


blU 


Ala 


Leu 


Gly Asp 


Val 


Val 


Gly 


Asp 


T* \r r* 

iyr 


riibri 




J- X t; 




385 










390 










Q Q c; 










/inn 

4 UU 


Pro 


Ala 


Leu 


Glu 


Phe 
405 


Thr 


Lys 


Lys 


Phe 


Ser 
410 


Glu 


Trp 


Gly 


Asn 


Asn 

ft xo 


Ala 


Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Ser 
425 


Ser 


Lys 


Leu 




irp 
4 JU 


t X \J 




Trp Met 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










440 








Pro 


Leu 
450 


Glu 


Arg 


Arg 


Asp 


Asn 
455 


Tyr 


Thr 


Lys 


Ala 


Glu 

4 dU 


Glu 


He 


Leu 


Ser 


Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










4 fD 










fl o u 


Asn 


Glu 


m V> v> 

Tnr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
490 


Pro 


vax 


tne 


Lys 


fi J70 


Thr" 
1 IIX 


Glu 


Gin 


Lys 


Tyr 

500 


Leu 


Thr 


Leu 


Asn 


Thr 
505 


Glu 


o6r 


J. ILL 


7\ vrt 

rA.X y 


X xo 
D X\J 


L iC? C 


Thr 

J. ilX 


Lys 


Leu 


r\x. y 

515 


Ala 


Gin 


Gin 


Cys 


Arg 

520 


Phe 


Trp 


Thr 


Ser 


Phe 

525 


Phe 


Pro 


Lys 


Val 


Leu 


Glu 


Met 


Thr 


Gly Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 99 

<211> 1722 , 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 99 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 



210 



15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tot 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 , 45 

ctg ace aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

i 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 

65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta eat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att. gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gcc att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 



ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 



211 



aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gac atg cea gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc ttg ggt get cct gge 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Leu Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cea gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat gge tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 



212 



aga tec ata gtg aaa egg tgg gca aat ttt gea aaa tat ggg aat eca 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa. tat eta ace ttg aat aca gag tea aca aga ata atg acg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510" 

aaa eta cgt get eaa caa tgt ega ttc tgg aca tea ttt ttt eca aaa 
. Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 " 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat egc tgg aac aat tac atg atg gae tgg aaa aat eaa 
Ala Gly Phe His Arg Trp Asn Asn* Tyr Met Met Asp Trp Lys Asn Gin 

• 545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 100 
<211> 574 

• <212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 100 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1 5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 . 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 



213 





115 










120 










125 








Asp Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 


130 










135 










140 










As n T y IT 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 








150 










155 










160 


Glu Ala 


Pro 


Glv 

vjxy 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 








165 










170 










175 




Trp Val 


Gin 


Lys 


Asn 


lie 


Ala 


Ala 


Phe 


Gly 


Gly Asn 


Pro 


Lys 


Ser 


Val 






180 










185 

X O -J 










190 






Thr Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 




195 










900 










205 








\^ \JL JL 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg Ala 


He 


Leu 


Gin 


Ser 












91 S 

^ X «J 










220 










JL y OCX 




Asn 


xiX ct 


t X L/ 




AT Pi 
AXd 


V dX 


Thr 

1 IIX 


Ser 


Leu 


iyr 


ox Ll 


Al ;^ 


Am 
nX y 


Z. 








9?n 

Z J u 










235 










940 
^ 4 \j 




Thr 


Leu 


Asn 






Xiy o 


J_i Li 


Thr 

X 1 IX 


Gly Cys 


Q Q y- 
O G X 


A r rr 
rix y 


ni n 

ox Ll 


A c:n 








94 S 

Z. 1 ^ 










9 RO 
Z C3 U 










9 ^ R 
Z J J 




wX LI LLLIi 


m n 


X X 


T 1 o 
X xt? 


Lys 


oy O 


Leu 


rix g 


A o n 


Lys 


Asp 




CI n 
oXii 


r;i n 

oXU 


T 1 o 
X X6 






9f\n 
^ OVJ 










Z 










97n 
z / u 






T ol 1 T Al 1 


rioll 




Ala 


Ph^ 


V ax 


V d J. 


irro 


iyr 


Gly Thr 


IT X O 


Leu 


. oer 


\7a 1 
VdX 




97 
^ f D 










9p n 
z o u 










9 P 
Z o O 








rlo n. IT 116 


vsxy 


trx o 


1 nx 


V clJ. 


A 

rlSp 


o±y 


Asp 


irne 


Leu 


Thr 


Asp 


riet 


Pro 


Asp 












9 

Z y D 










300 










lis Lsu 


Leu 


vjX U 


Leu 


oxy 


r^l n 
oxn 


Pho 


Lys 


Lys 


rp U. -w- 

Tnr 


Gin 


T 1 


Leu 


V d± 


P 1 \/ 

oxy 




















315 










oZU 


VCIX AO 11 


Xty o 




ni 11 

ox LI 


oxy 


lllX 


Al J5 

riXd 




Leu 


Val 


Leu 


o-Ly 


A 1 


c X U 


Cl \/ 
oxy 






















• 










CllC otsx 


Xiy o 




A Qn 
noil 


A cn 


C 

OCX 


Tl 
X XC7 


X Xc: 


Thr 
1 ilx 


Arg 


Lys 


(^1 n 
o J. li 


Phfk 
tile 


CI n 
oXXl 


oXU 






J 4 U 










"^4 R 
O 4 O 
















oxy x>c;U 


Lys 


T 1 <a 
X X6 


xr(i6 


PHa 

irne 


irx O 


CI \7 

oxy 


\7a 1 
VdX 


C a V" 

oer 


f^l n 

ox Ll 


Phf^ 


oxy 


Lys 


PI 11 
oXU 


C A V* 

oer 














n 

o o u 










tr 

ODD 








X X c j-itr Li 




n X o 


T\/T 


Thr 

1 I IX 




i rp 


V dX 




Asp 


Gin 


A -YTf 

r\X y 


IT X LJ 


r;i n 


A o o 


o f \j 










"^7 










380 










TvT" Attt 
X y JL r\nL ^ 


ox LI 


AT ^ 


T .^11 
XlC u 


m V 

vjxy 


A QT"^ 


V^i 1 
V dx 


V dX 


oxy 


Asp 


Tyr 


A G'n 


Ph*a 

IT lit: 


T 1 <a 


^yo 


<^ o u 


















395 










Ann 


Pro Ala 


Leu 


Glu 


Phe 


Thr 


T.\7Q 
jjy-O 


xiy o 


Phf^ 


^ A r 

OCX 


Glu 


Trp 


ni V 
oxy 


A Qn 

AO 11 


A <;n 
ri.o 11 


Al ;^ 
/T.X d 


















410 

*1 X V 










4 1 S 
^ X ^ 




Phe Ph© 


Tvr 
i yx 


1 yx 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pm 


Tm 


Prn 

IT X L^ 


fil n 

ox Ll 






4 90 

•i ^ 










4 9R 

*i ^ J 










4 "^0 

4 O U 






Trp Met 


yjj^y 


V d X 




Hi c? 
n X o 


G^ V 

ox y 




ox Ll 


T 1 *a 
X X c 


Glu 


Phe 


V d X 


Php^ 


r;i \7 

oxy 


■ 

Leu 




435 










440 

•i 1 W 










4 4 S 










Glu 


Arg 


Arg 


Asp 


Asn 


Tvr 
lyx 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 


450 










455 










4 60 










Arg Ser 


lie 


Val 


Lys 


Arg 


Trn 


Ala 


Asn 


Phe 


Ala 


Lys 


Tvr 
■L y X 


Gly 


Asn 


Pro 


465 








470 










475 










480 


Asn Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


TrD 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 








485 










4 90 










*a ^ ^ 




Glu Gin 


Lys 


Tvr 

A y J. 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 






500 










505 










510 






Lys Leu 


Arg 


Ala 


Gin 


Gin 


Cvs 


Ara 


Phe 


TrD 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




515 










520 










525 








Val Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


■Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 










535 










540 










Ala Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 










555 










560 


Phe Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


S.er 


Cys 


Val 


Gly 


Leu 







565 570 



214 



<210> 101 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) ... (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 101 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 24 0 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 



215 



tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 



576 



act etc ttt gga gaa agt gca gga gca get tea gtt age etg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 



624 



ctt tct cct gga age eat tea ttg ttc ace aga gcc att etg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 



672 



ggt tec gck aat get 6.ct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 



720 



aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 



768 



gag act gaa ata ate aag tgt ctt aga aat aaa gat ecc caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 



816 



ctt etg aat gaa gca ttt gtt gtc ecc tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 



864 



aac ttt ggt ecg acc gtg gat ggt gat ttt etc act gac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 



912 



ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 



960 



gtt aat aaa gat gaa ggg aca get ttt tta gtc tct ggt get cct ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Ser Gly Ala Pro Gly 
325 330 335 



1008 



ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 



1056 



ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 



1104 



ate ctt ttt eat tac aca gac tgg gta gat gat cag aga cct gaa aac 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 



1152 



tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 
Tyr Arg Glu Ala Leu Gly Asp VaJL^l* Gly Asp Tyr Asn Phe lie Cys 
385 ^^3^90"^ jilr \ 395 400 



ca gaa tgg gga aat aat gcc 



cct gcc tt'q.^gay* ttc acc 





1200 



1248 



216 



Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta egt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Vai Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa ^ 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
._Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 102 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 102 



217 



Glu Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lvs 


Asn 


Glv 


Lvs 


Val 


Ara 


Gly Met 


1 






5 










10 










15 




Asn Leu 


Thr 


Val 


Phe 


Glv 


Glv 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Glv 


He 


Pro 






20 










25 










30 






Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Glv 


Arq 


Leu 


Arg 


Phe 


Lvs 


Lvs 


Pro 


Gin 


Ser 




35 










40 










45 








Leu Thr 


Lvs 


Trp 


Ser 


Asp 


He 


Tro 


Asn 


Ala 


Thr 


Lys 


Tvr 


Ala 


Asn 


Ser 


50 










55 










60 










Cvs Cvs 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Glv 


Phe 


His 


Glv 


Ser 


Glu 


65 








70 










75 










80 


Met Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tvr 


Leu 


Z\ O 
^Ol 1 








85 










90 










95 




Val Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


T 1 p 


irp 






100 










105 










110 






lie Tyr 


Gly Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Va 1 

V dX 


lyr 




115 










X C> 










1 9S 

X ^ J 








AsD Glv 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


T 1 p 

-L -L C 


Val 


Va 1 
V dX 


C d >~ 
0€x 


LYie U 


130 










X J ^ 










14 0 

X *i VJ 










Asn Tyr 


Arg Val 


Glv 


A] a 


T.on 

XlC Li 


Gl V 

v3X y 


iri ivs 


xjc; Li 


Al a 
rtXd 


xjc li 


t X <J 


Gl \7 

oxy 


Asn 


irro 


145 


















1 

J. ^ 










1 ^^0 
X DU 


Glu Ala 


Pro 


Gly 


Asn 


Met 


Gl V 
ox y 


T .on 


Phe 




Gl n 

OXll 


Gl n 
ox 1 1 


xteu 


Ala 

r^Xd 


Leu 


o±n 








165 










X / V 










± / O 




Trp Val 


/-<» T _ 

Gin 


Lys 






Ala 
nXd 


Al a 


Ph A 

c I Its 


m V 


Gl V 
ox y 


A C! n 


P-r o 


Lys 


Ser 


va± 






ion 










1 ft S 
X O O 










1 QO 






Thr T.^n 

X 1 1 J. XJC LL 


rne 


biy 


G1 11 




Al a 

AXd 


Gl V 
vjx y 


Al a 
nX d 


Ala 
nXd 


C -y- 


Va 1 
V dX 


O c X 


Leu 


nxS 


Leu 
























^ U J 










Pro 


oxy 


Ser 


His 


O X 




PhA 

i lie 


X IIX 


nx >^ 


Al a 

nX d 


Tip 

X X C7 


T .Pii 
XiC u. 


PI r» 

o±n 


oer 


210 










iC. X J 




















Gly Ser 


Aaa 


Asn 






irp 


Ala 

rAX d 


Va 1 
V dx 


Thr- 
J. iix 


OCX 


Leu 


lyr 


oJ-U 


nit:! 


Arg 


22S 
^ ^ ^ 


















O O 










240 


Asn Arcr 


Th r 
L III. 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gl V 
ox y 


v^y o 


OCX 


r\x ^ 


Glu 


Asn 








245 










7 sn 










255 




Glu Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


xiy o 




Pko 

t X 


Gl n 
ox 1 1 


Glu 


He 






260 




















970 
/ VJ 






Leu Lpu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


i yx 


Gl V 
ox y 


Thr 


t X w 


T .PI 1 

XiC Ll 


Ser 


Val 




275 










280 










285 








Asn Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro Asp 


290 










295 










300 










lie Leu 


Leu 


Glu 


Leu 


Glv 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 








310 










315 










320 


Val Asn 


Lys 


Asp 


Glu 


Glv 

\j j_ 


Thr 


Ala 


Phe 


Leu 


Val 


Ser 


Glv 

oxy 


Ala 


Pro 


Gly 








325 










330 










335 




Phe Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 






340 










34 5 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Glv 

SJ J- Jf 


Val 


Ser 


Glu 


Phe 


Glv 

\jA.y 


Lys 


Glu 


Ser 




355 










360 










365 








lie Leu 


Phe 


His 


Tvr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Ara 


Pro 


Glu 


Asn 


370 










375 










380 










Tyr Arg 


Glu 


Ala 


Leu 


Glv 


AsD 


Val 


Val 


Glv 


Asp 


Tvr 


Asn 


Phe 


He 


Cys 


385 








390 










395 










400 


Pro Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 

It 


Gly 


Asn 


Asn 


Ala 








405 










410 










415 




Phe Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 






420 










425 










430 






Trp Met 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 




435 










440 










445 








Pro Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 



218 



450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 " 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp. Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn. Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 • 570 

<210> 103 
<211>.1722 

<212> DNA 

<213>. Artificial Sequence 

'<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 103 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 '40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 



219 



att tat ggt ggt ggt ttt caa act gga. aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga tte tta get ttg cea gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 « 160 

gag get oca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin - 
165 170 175 

tgg gtt caa aaa aat ata gea gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gea gga gea get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age eat tea ttg tte ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 . 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ctt ctg aat gaa gea ttt gtt gte cce tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ceg ace gtg gat ggt gat ttt etc act gac atg cea gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tgg ggt get cct ggc .1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Trp Gly Ala Pro Gly 
325 330 335 

tte age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 



220 



Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 u 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Giy Vai Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gae tgg gta gat gat cag aga ect gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 4^5 

ttt ttc tac tat ttt gaa cae cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly " Leu 
435 440 445 

cct etg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 14 40 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 



1722 
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565 570 

<210> 104 
<211> 574 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 104 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


•Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






lie 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


vai 




AX a 


Leu 


oiy 


fne 


Leu 


Aj_a 


Leu 


Pro 


Cjjiy 


Asn 


Pro 


145 










150, 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val" 


Trp 


Gly 


Ala 


Pro 


Gly 



222 











325 
















^ 




Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser lie 


He 


Thr 


Arg 


Lys Glu 


Phe 


OXil 


ox LI 








340 








345 








350 






Gly Leu 




lie 


Phe 




Pro Gly Val 


C (la y- 
O CX 


ox LI 


Phe Gly Lys 


Glu 


Q Y~ 














360 








365 








lie 


Leu 


Php 

C I IKS 


His 


Tvr 


Thr 


Asp Trp Val 






Gin Arg 


Pro 


Glu 


rioll 




370 










375 








380 








Tyr 


Arg 


ox LI 


Ala 


Leu 


ox y 


Asp Val 


Val 


vjx y 




Tyr Asn 


Phe 


lie 


^y o 


385 


















J z? O 








/inn 


Pro 


Ala 


Leu 


Glu 


Phe 


i iir 


Lys Lys 


Phe 


C V- 


olU 


Trp Gly Asn Asn 


H.ia 










405 








A^ n 








415 




Phe 


Phe 


T wr 


Tyr* 


Phe 


Cl^ n 

OXU 


His Arg 


Ser 


O^X. 


Lys 


Leu Pro 


Trp 


Pro 


11 

vjIU 








420 








425 








430 






Trp Met 


PI \7 

(a±y 


Val 


Met 


nlS 


Gly Tyr 


Glu 


lie 


PI n 

blU 


Phe Val 


Phe 


Gly 


Leu 














440 








445 








Pro 


Leu 


UlU 


Arg Arg 


Asp 


Asn Tyr 


Thr 


Lys 


Ala 


Glu Glu 


He 


Leu 


Ser 




450 










455 








460 








Arg 


Ser 




Val 


Lys 


Arg 


Trp Ala Asn 


rne 


/iia 


Lys Tyr 


Gly Asn 


Pro 


465 










AH Ci 

4 fU 








4 /O 








480 


Asn 


Glu 


inr 


Gin 


Asn 


Asn 


Ser Thr 


Ser 


Trp 


Pro 


Val Phe 


Lys 


Ser 


Thr 










485 








4 yo 








495 




Glu 


Gin 


Lys 


Tyr 


Leu 


inr 


Leu Asn 


Thr 


CjlU 


Ser 


Thr Arg 


He 


Met 


rn w v> 

Tnr 








500 








505 








510 






Lys 


Leu 


Arg 


Ala 


Gin 


bxn 


Cys Arg 


Phe 


Trp 


rp V-v V 

inr 


Ser Phe 


Phe 


Pro 


Lys 






515 








520 








525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn lie 


Asp 


Glu 


Ala 


Glu Trp 


Glu 


Trp 


Lys 




530' 










535 








540 








Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn Asn. 


Tyr 


Met 


Met 


Asp Trp 


Lys 


Asn 


Gin 


545 










550 








555 








560 


Phe Asn Asp^ 


Tyr 


Thr 


Ser 


Lys Lys 


Glu 


Ser 


Cys 


Val Gly Leu 














565 








570 













<210> 105 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> CDS 

<222> (1) , . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 105 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 



tat gca cag cca- cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



144 



223 



ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta.tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 4 32 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 
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ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 '285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 ^ 295 300 

ata tta ctt gaa ctt gga caa ttt, aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gte tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 • 360 365 

ate ctt ttt cat tac aca gae tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu. Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cae cga tee tee aaa ctt aag tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Lys Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He . Leu Ser 
450 455 460 

aga tee ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 14 40 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gte ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 



225 



Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get eaa eaa tgt ega tte tgg aea tea ttt ttt cca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga tte cat cge tgg aac aat tac atg atg gae tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys. Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 106 

<211> 574 . 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 106 



Glu 


Asp 


Asp 


He 


He He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 








10 










15 




Asn 


Leu 


Thr 


Val 
20 


Phe Gly 


Gly 


Thr 


Val 
25 


Thr 


Ala 


Phe 


Leu 


Gly 
30 


He 


Pro 


Tyr 


Ala 


Gin 

35 


Pro 


Pro Leu 


Gly 


Arg 

40 


Leu 


Arg 


Phe 


Lys 


Lys 
45 


Pro* 


Gin 


Ser 


Leu 


Thr 

50 


Lys 


Trp 


Ser Asp 


He 
55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys 


Gin 


Asn 


He Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 








70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn Thr 
85 


Asp 


Le*u 


Ser 


Glu. 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 
95 


Asn 


Val 


Trp 


He 


Pro 

100 


Ala Pro 


Lys 


Pro 


Lys 

105 


Asn 


Ala 


Thr 


Val 


Leu 

110 


He 


Trp 


He 


Tyr 


Gly 


Gly Gly Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 








120 










125 








Asp 


Gly 
130 


Lys 


Phe 


Leu Ala 


Arg 
135 


Val 


Glu 


Arg 


Val 


He 
140 


Val 


Val 


Ser 


Met 


Ash 


Tyr 


Arg 


Val 


Gly Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 








150 










155 










160 


Glu 


Ala 


Pro 


Gly Asn Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 








170 










175 




Trp 


Val 


Gin 


Lys 
180 


Asn He 


Ala 


Ala 


Phe 
185 


Gly 


Gly 


Asn 


Pro 


Lys 
190 


Ser 


Val 



226 



Thr 


Leu 


Phe 


Gly Glu 


Ser 


Ala Gly Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 








200 








205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser Leu Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 






220 










Gly Ser 


Xaa 


Asn 


Ala 


Pro 


Trp Ala Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arq 


225 










230 






235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala Lys Leu 


Thr 


Gly 


Cys 


Ser Arg 


Glu 


Asn 










245 






250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys Leu Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 






265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val Val Pro 


Tvr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 








280 








285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 






300 










He 


Leu 


Leu 


Glu 


Leu 


Glv 


Gin Phe Lys 


Lvs 


Thr 


Gin 


He 


Leu 


Val 


Glv 


305 










310 






315 










320 


Val 


Asn 


Lvs 


Asp 


Glu 


Glv 

\-» J- jf 


Thr Ala Phe 


Leu 


Val 


Tyr Gly Ala 


Pro 


Glv 










325 






330 










335 




Phe 


Ser 


Lvs 


Asp Asn 


Asn 


Ser He He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 






345 










350 






Gly 


Leu 


Lvs 


He 


Phe 


Phe 


Pro Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 








360 








365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp Trp Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 






380 










Tyr Arg 


Glu 


Ala 


Leu 


Glv 


AsD Val Val 


Glv 


Asp 


Tyr Asn 


Phe 


He 


Cys 


385 










390 






395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys Lys Phe 


Ser 


Glu 


Trp Gly Asn 


Asn 


Ala 










405 






410 










415 




Phe 


Phe 


Tvr 


Tyr 


Phe 


Glu 


His Arg Ser 


Ser 


Lys 


Leu 


Lys 


Trp 


Pro 


Glu 








420 






425 










430 






Trp 


Met 


Glv 


Val 


Met 


His 


Glv Tvr Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 








440 








445 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn Tyr Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 






460 










Arg 


Ser 


He 


Val 


Lys 


Arq 


Trp Ala Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










4-70 






475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser Thr Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 






490 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu Asn Thr 


Glu 


Ser 


Thr " Arg 


He 


Met 


Thr 








500 






505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys Arg Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 








520 








525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn He Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 






540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn Asn Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 






555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys Lys Glu 


Ser 


Cys 


Val 


Gly Leu 







565 570 



<210> 107 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1)...{1722) 



227 



<223> synthetic butyrylcholinesterase variant 
<400> 107 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 30 



tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 

65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt ^tt gta gtg tea atg 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

■ 130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 

145 150 155 160 

gag get cca ggg aac atg ggt" tta ttt gat caa cag ttg get ctt cag 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

16.5 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

V 180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 



228 



ctt tct cct gga age cat tea ttg ttc aec aga gee att ctg eaa agt 672 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 



aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cce caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc cec tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg aec gtg gat ggt gat ttt etc act gae atg cea gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa aec cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee " 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 



ttt ttc tac tat ttt gaa cac ega tec tee aaa ctt ttg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Leu Trp Pro Glu 
420 425 430 



229 



tgg atg gga ^gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 • 460 



aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 ,470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 



gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505. 510 

aaa eta cgt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 108 
<211> 574 
<212> PRT 

<213> Artificial Sequence 



<220> 



<223> synthetic butyryleholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa' = Ala 

<400> 108 



Glu Asp Asp 


He 


He 


lie Ala Thr Lys Asn Gly Lys 


Val 


Arg 


Gly 


Met 


1 




5 


10 






15 




Asn Leu Thr 


Val 


Phe 


Gly Gly Thr Val Thr Ala Phe 


Leu 


Gly 


He 


Pro 




20 




25 




30 






Tyr Ala Gin 


Pro 


Pro 


Leu Gly Arg Leu Arg Phe Lys 


Lys 


Pro 


Gin 


Ser 


35 






40 


45 









230 



Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys 

50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe 
65 70 75 

Met Trp Asn. Pro Asn Thr Asp Leu Ser Glu Asp Cys 

85 90 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr 

100 105 
He Tyr Gly. Gly Gly Phe Gin, Thr Gly Thr Ser Ser 

115 120 
Asp Gly Lys Phe Leu Ala ArgVal Glu Arg Val He 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu 
145 150 155 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin 

165 170 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn 

180 ' 185 
Thr Leu- Phe Gly Glu Ser Ala Gly Ala Ala Ser Val 

195 200 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala 
210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu 
225 230 ' 235 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys 

245 250 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp 

260 265 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr 

275 280 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr 
290 295 300 

He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin 
305 310 315 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr 

325 330 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys 

340 345 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe 

355 360 
He J^eu Phe His Tyr Thr Asp Trp Val Asp Asp Gin 
'370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr 
385 . 390 395 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp 

405 410 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu 

420 425 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe 

435 440 
Pro' Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu 
450 455 460 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys 
465 470 475 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val 

485 490 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu 



Tyr Ala Asn Ser 

His Gly Ser Glu 
80 

Leu Tyr Leu Asn 
95 

Val Leu He Trp 
110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 
• 175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 

205 

lie Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 

270 

Pro Leu Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 

335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 

365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Leu Trp Pro Glu 
430 

VaL Phe Gly Leu 

445 

Glu He Leu Ser 



Tyr Gly Asn Pro 
480 

Phe Lys Ser Thr 
495 

Ser Thr Arg He Met Thr 



231 



500 

Lys Leu Arg Ala Gin Gin Cys Arg 
515 520 
Val Leu Glu Met Thr Gly Asn He 

530 . 535 

Ala Gly Phe His Arg Trp Asn Asn 
545 550 
Phe Asn Asp Tyr Thr Ser Lys Lys 
565 



DUD 






D ±\J 






Phe 




Thr Ser 


Phe Phf* 


Pro 










525 






Asp 


Glu 


Ala Glu 


Trp Glu 


Trp 


Lys 






540 








Tyr 


Met 


Met Asp 


Trp Lys 


Asn 


Gin 






555 






560 


Glu 


Ser 


Cys Val 


Gly Leu 







570 



<210> 109 

<211> 1722 
<212> DNA 

<213> Artificial Sequence . 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 109 - ' 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 ^15 



aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 .30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 .40 45 

ctg acc aag tgg tct gat atf tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 

65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 



gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu. Arg Val He Val Val Ser Met 
130 135 140 



232 



aac tat agg gtg ggt gcc eta gga ttc tta get ttg eea gga aat eet 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get eea ggg aae atg ggt tta ttt gat eaa eag ttg get ett eag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt eaa aaa aat ata gea gee ttt ggt gga aat eet aaa agt gta 57 6 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

aet etc ttt gga gaa agt gea gga gea get tea gtt age etg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tet eet gga age cat tea ttg ttc acc aga gcc att etg eaa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tee gek aat get eet tgg gcg gta aea tet ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag aet gaa ata ate aag tgt ett aga aat aaa gat ece eaa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 ' 265 270 

ett etg aat gaa gea ttt gtt gtc ece tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aae ttt ggt ceg ace gtg gat ggt gat ttt etc aet gae atg eea gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 . 

ata tta ett gaa ett gga eaa ttt aaa aaa acc eag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 



233 



ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
^ 405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt cag tgg cea gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Gin Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gte ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455^ 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cea 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gte ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 , 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gte ttg gaa. atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

gea gga ttc eat ege tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 110 
<211> 573 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> {!)... (573) 
<223> Xaa = Ala 



<400> 110 



Asp 


Asp 


lie 


He 


lie 


Ala 


Tnr 


Lys 


1 








c 
O 








Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 








OA 










Ala 


Gin 


Pro 


Pro 
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<210> 111 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 111 

gaa gat gac ate ata 
Glu Asp Asp He He 
1 5 

aac ttg aca gtt ttt 
Asn Leu Thr Val Phe 
20 

tat gca cag cca cct 
Tyr Ala Gin Pro Pro 
35 

ctg ace aag tgg tct 
Leu Thr Lys Trp Ser 
50 

tgc tgt cag aac ata 
Cys Cys Gin Asn He 
65 



att gca aca aag aat gga aaa gtc aga ggg atg 

He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

10 15 

ggt ggc acg gta aca gcc ttt ctt gga att ccc 

Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

25 30 

ctt ggt aga ctt cga ttc aaa aag cca cag tct 

Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

40 45 

gat att tgg aat gcc aca aaa tat gca aat tct 

Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
55 60 

gat caa agt ttt cca ggc ttc cat gga tea gag 

Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 

70 75 80 
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atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn.Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 . 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

act etc ttt gga gaa agt gca" gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu. 
195 200 205 

ctt tct cct gga age eat tea ttg ttc ace aga gcc att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cce caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca .ttt gtt gte cce tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ceg ace gtg gat ggt gat ttt etc act gac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 



ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 
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lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 .335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ett ttt eat tae aca gac tgg gta gat gat eag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tae cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee . 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tae tat ttt gaa cac ega tee tee aaa ictt agg tgg eca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Arg Trp Pro Glu 
420 425 430 

. tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat eca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act eag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt eca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
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530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Sex Lys Lys Glu Ser Cys Val Gly Leu 
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Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 





239 



GlU 


Thr 


Glu 


He 


lie 


Lys 


Cys 


Leu Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


VjIU 


lie 








o n 










265 










OTA 
Z. IK) 






lieu 


Leu 


Asn 


Glu 


Ala 


rne 


vai 


Val 


Pro 


Tyr 


\3±y 


i nr 


Pro 


Leu 


C /-s T~ 

oer 


vai 






275 










280 










O Q R 








Asn 


Phe Gly 


Pro 


Thr 


Val 


Asp 


Gly Asp 


Pne 


Leu 


i nr 


Asp 


Met 


Pro 


Asp 




290 










O c 

295 










Q A A 










lie 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


<T>V> Iff 

inr 


ijxn 


iie 


Leu 


vai 


' n^ XT 
biy 


305 










310 










3l0 










"3 O A 


val 


Asn Lys 


Asp Glu 


Gly 


Tnr 


Ala 


Phe 


Leu 


vaJL 


Tyr 




Ala 


Pro 


vjiy 










325 










O O A 

330 










"3 T 




Pne 


Ser: 


^Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


i nr 


Arg 


Lys 


tjJ.U 


rne 


bin 


blU 








340 










345 










OCA 






Gly 


Leu 
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<210> 113 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 113 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 , 15 



240 



aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 ' 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
" 65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc acc aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 
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aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gae atg eca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 ■ 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gae tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 . 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac ega tec tec aaa ctt teg tgg eca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Ser Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat eca 1440 
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Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age aet 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 5ia . 

aaa eta egt get eaa caa tgt cga ttc tgg aca tea ttt ttt eca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val -Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc eat ege tgg aac aat tac atg atg gae tgg aaa aat eaa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 114 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 114 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 



115 120 125 
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Asp Gly Lys Phe 
130 

Asn Tyr Arg Val 

145 

Glu Ala Pro Gly 

Trp Val Gin Lys 
180 

Thr Leu Phe Gly 
195 

Leu Ser Pro Gly 
210 

Gly Ser Xaa Asn 
225 

Asn Arg Thr Leu 

Glu Thr Glu He 

260 

Leu Leu Asn Glu 
275 

Asn Phe Gly Pro 
290 

lie Leu Leu Glu 
305 

Val Asn Lys Asp 

Phe Ser Lys Asp 
340 

Gly Leu Lys He 
355 

He Leu Phe His 
370 

Tyr Arg Glu Ala 
385 

Pro Ala Leu Glu 

Phe Phe Tyr Tyr 
420 

Trp Met Gly Val 
435 

Pro Leu Glu Arg 
450 

Arg Ser He Val 
465 

Asn Glu Thr Gin 

Glu Gin Lys Tyr 
500. 

Lys Leu Arg Ala 

515 

Val Leu Glu Met 
530 

Ala Gly Phe His 
545 

Phe Asn Asp Tyr 



Leu 


Ala 


Arg 


Val 






135 




Gly 


Ala 


Leu 


Gly 




150 






Asn 


Met 


Gly 


Leu 


165 








Asn 


He 


Ala 


Ala 


Glu 


Ser 


Ala 


Gly 








200 


Ser 


His 


Ser 


Leu 






215 




Ala 


Pro 


Trp 


Ala 




230 






Asn 


Leu 


Ala 


Lys 


245 








He 


Lys 


Cys 


Leu 


Ala 


Phe 


Val 


Val 








280 


Thr 


Val 


Asp 


Gly 






295 




Leu 


Gly 


Gin 


Phe 




310 






Glu 


Gly 


Thr 


Ala 


325 








Asn 


Asn 


Ser 


He 


Phe 


Phe 


Pro 


Gly 








360 


Tyr 


Thr 


Asp 


Trp 






375 




Leu 


Gly 


Asp 


Val 




390 






Phe 


Thr 


Lys 


Lys 


405 








Phe 


Glu 


His 


Arg 


Met 


His 


Gly 


Tyr 








440 


Arg 


Asp 


Asn 


Tyr 






455 




Lys 


Arg 


Trp 


Ala 




470 






Asn 


Asn 


Ser 


Thr 


485 








Leu 


Thr 


Leu 


Asn 


Vain 


(jin 


Cys 


Arg 








520 


Thr 


Gly 


Asn 


He 






535 




Arg 


Trp 


Asn 


Asn 




550 






Thr 


Ser 


Lys 


Lys 



565 



G±U 


Arg 


va± 


He 








140 


Phe 


Leu 


Ala 


Leu 






155 




Phe 


Asp 


Gin 


Gin 




170 






Phe 


Gly 


Gly 


Asn 


185 








TV T 

Ala 


TV T _ 

Ala 


Ser 


Val 


Phe 


Thr 


Arg 


Ala 








220 


Val 


Thr 


Ser 


Leu 






235 




Leu 


Thr 


Gly 


Cys 




250 






Arg 


Asn 


Lys 


Asp 


265 








Pro 


Tyr 


Gly 


Thr 


Asp 


Phe 


Leu 


Thr 








300 


Lvs 


Lvs 


Thr 


Gin 






315 




Phe 


Leu 


Val 


Tyr 




330 






He 


Thr 


Arg 


Lys 


345 








Val 


Ser 


Glu 


Phe 


Val 


Asp 


Asp 


Gin 








380 


Val 


Gly 


Asp 


Tyr 






395 




Phe 


Ser 


Glu 


Trp 




410 






Ser 


Ser 


Lys 


Leu 


425 








Glu 


He 


Glu 


Phe 


Thr 


Lys 


Ala 


Glu 








460 


Asn 


Phe 


Ala 


Lys 






475 




Ser 


Trp 


Pro 


Val 




490 






Thr 


Glu 


Ser 


Thr 


505 








Pne 


Trp 


Tnr 


Ser 


Asp 


Glu 


Ala 


Glu 








540 


Tyr 


Met 


Met 


Asp 






555 




Glu 


Ser 


Cys 


Val 



570 



Val Val Ser Met ' 

Pro Gly Asn Pro 
160 

Leu Ala Leu .Gin . 
175 

Pro Lys. Ser Val 
190 

iSer Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 

270 

Pro Leu Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 

-335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Ser Trp Pro Glu. 
430 

Val Phe Gly Leu 
445 

Glu He Leu Ser 

Tyr Gly Asn Pro 
480 

Phe Lys Ser Thr 
495 

Arg He Met Thr 
510" 

Phe Phe Pro Lys 

525 

Trp Glu Trp Lys 

Trp Lys Asn Gin 
560 

Gly Leu 
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<210> 115 
'<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 



<223> synthetic butyrylcholinesterase variant 
<400> 115 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc^aga ggg atg 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1.5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga-ctt cga ttc aaa aag cca cag tct 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 

65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 



att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cet 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 



gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175' 



tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 
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Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age etg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att etg eaa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tee gck aat get eet tgg geg gta aea tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aae tta get aaa ttg act ggt tge tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260. 265 270 

ctt etg aat gaa gca ttt gtt gte cec tat ggg act eet ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg cea gac 
Asn Phe Gly Pto Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aea get ttt tta gte tat ggt get cct ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aea gac tgg gta gat gat cag aga eet gaa aac 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 



cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 
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Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt acg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Thr Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 ' 470 475 480 

aat gag act eag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 116 
<211> 574 
<212> PRT , 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 116 





7\ oi^ 
riop 


7\ cir\ 
rio^ 


X xe 


X xe 


T 1 » 
X Xc 


riXd 


X ilX 


1 








c 
D 








Asn 


Leu 


1 nr 


vax 


irne 


oxy 


oxy 


Thr* 

i nr 








on 










Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 






35 










40 


L6U 


mr 


Lys 


Trp 


Ser 


Asp 


lie 


Trp 














DD 




Cys 


v^ys 


o±n 


Asn 


xxe 


Asp 


oxn 


oer 


DO 










/O 






Met 


Trp 


Asn 


Pro 


Asn 

o c 


i nr 


Asp 


Leu 


vai 


Trp 


lie 


Pro 


Axa 


Pro 


Lys 


Pro 








100 










lie 


Tyr 


Gly 


Gly 


Gly 


Pne 


Gin 


Tnr 






115 










120 


Asp 


Gly 


Lys 


Pne 


Leu 


Ala 


Arg 


Val 




130 










135 




Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


145 










150 






Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 










165 








Trp 


Val 


Gin 


Lys 


Asn 


lie 


Ala 


Ala 








180 










Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 






195 










200 


Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 




210 










215 




Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


225 










230 






Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 










245 








Glu 


Thr 


Glu 


lie 


lie 


Lys 


Cys 


Leu 








260 










Leu 


Leu 


Asn 


Glu 


Ala 


Pne 


Val 


Val 
















O O A 

280 


Asn 


n V, A 

Pne 


Gly 


Pro 


rp v_ „ 

Tnr 


Val 


Asp 


Gly 




o rv A 

290 










one 

295 




lie 


Leu 


Leu 


blU 


Leu 


biy 


bin 


rne 


r» c 










olO 






vai 


Asn 


Lys 


Asp 


valU 


vjiy 


inr 


Ala 










T O c: 








irne 


oer 


Lys 




Asn 


Asn 


Q V- 

oer 


xxe 


















Vaiy 


Leu 


Lys 


lie 


rne 


rne 


Pro 


biy 






T C C 










JbU 


xxe 


Leu 


r ne 


nxs 


Tyr 


inr 


Asp 


Trp 




O / U 










•3 T c: 




iyr 


riry 




Ala 


Leu 


oxy 


Asp 


vax 


T Q c: 










"son 






IT i. w 


r^X ci 


T .oi 1 


m n 

ox Ul 




i. ILL. 


Lys 


Lys 










405 








Phe 


Phe 


Tyr 


Tyr 


.Phe 


Glu 


His 


Arg 








420 










Trp 


Met 


Gly 


Val 


Met 


His 


Gly 


Tyr 






435 










440 


Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 



247 



Lys 


r\sn 


r^l \/ 
bxy 


Lys 


Va 1 

vax 


Arg 


p 1 

bxy 


Meu 




X u 










xo 




V clX 


Thr* 

1 IIX 


Al a 


r lie 


Leu 


ox y 


T 1 0 

X xe 


r X 0 


















Leu 


rix g 


Ph<::» 

riic 


Lys 


Lys 


rx 0 


vjxn 


Q ^ V- 

oer 


■ 








4 D 








Asn 


rlXo. 


Thr- 

1 11 XT 


Lys 


lyr 


/-Lxa 


Asn 


oer 








du 










Dho 


r ro 


oxy 


Dho 

rne 


nxs 


PI \/ 
bxy 


oer 


PI n 

bXU 






/ D 










oU 


Ser 


blU 


Asp 


Cys 


Leu 


Tyr 


Leu 


TV 

Asn 




Qn 

yu 










y D 




Lys 


Asn 


AX a 


rp u. -v- 

i nr 


vax 


Leu 


lie 


Trp 


105 










110 






Gly 


Tnr 


Ser 


Ser 


Leu 


HXS 


Val 


Tyr 










125 








Glu 


Arg 


vax 


lie 


Val 


Val 


Ser 


Met 








140 










Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 






155 










160 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 




170 










175 




Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 


185 










1 A A 

190 






Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 










205 








rne 


Tnr 


Arg 


Ala 


lie 


Leu 


Gin 


Ser 








220 










Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 






235 










240 


Leu 


Tnr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 




250 










255 




Arg 


TV _ _^ 

Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


lie 


o £r c 
Z DO 










OTA 

270 






Pro 


Tyr 


bly 


rn U, -v- 

1 nr 


Pro 


Leu 


Ser 


X7-4 1 

val 










o o c 

2 8 5 








Asp 


rne 


Leu 


i nr 


Asp 


Met 


Pro 


Asp 








o A n 

300 










Lys 


Lys 


inr 


bin 


lie 


Leu 


val 


bly 






'SIC 

olo 










"3 0 n 


Dho 

rne 


Leu 


vax 


Tyr 


PI XT 

biy 


AX a 


Pro 


PI Tr 

biy 




"5 Q ri 










J Jo 




X Xt:5 


i fix 


7\ >~/T 

r\L g 


Lys 


Pin 
oXu 


Ph 0 

rr le 


P 1 A 

oxn 


PI n 
oXU 


J4l D 










T c: n 






vax 


oer 


Pill 
bXU 


rne 


P 1 tr 

bxy 


Lys 


Pill 
bXU 


C A V* 

oer 










ODD 








vax 


Asp 


Asp 


PI r> 

bxn 


Arg 


Pro 


Pin 

bXU 


Asn 








ooU 










vax 


bxy 


Asp 


Tyr 


Asn 


fne 


xxe 


Cys 






J D 










/inn 


r Li^ 


OCX 




irp 


vjxy 


A 0 Ti 


Z\ 0 "A 


a 1 ^ 




410 










415 




Ser 


Ser 


Lys 


Leu 


Thr 


Trp 


Pro 


Glu 


425 










430 






Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 










445 








Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 



248 













4 

J ^ 










4 60 












lie 


Val 


Lys 


Arg 


Tro 


Ala 


Asn 


Phe 


Ala 


Lys 


Tvr 


Glv 


Asn 


Pro 


4 DO 








470 




















480 


TV e n T 1 1 


Thr 


m n 

.V3Xil 


/^O ii 


Asn 


Ser 


Thr 


Ser 


Trn 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 








*± O J 










490 










495 






y 


T VT* 




Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 






ROD 

J \J vj 










505 










510 






T\7Q Ton 




Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trr> 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




515 










520 










525 








Val Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 




















S40 










Ala Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 










555 










560 


Phe Asn 


Asp 


iyr 


L nr 


oer 


Lys 


Lys 








V dx 




iJ^ u. 












565 










570 














<210> 117 




























<211> 1722 




























<212> DNA 




























<213> Artificial Sequence 




















<220> 






























<221> CDS 




























<222> (1) . . . 


. (1722) 
























<223> synthetic 


butyrylcholinesterase variant 










<400>'117 




























gaa gat 


gac 


ate 


ata 


att 


gca 


aca 


aag 


aat 


gga 


aaa 


gtc 


aga 


ggg 


atg 


Glu Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 






5 










10 














aac ttg 


aca 


gtt 


ttt 


ggt 


ggc 


acg 


gta 


aca 


gcc 


ttt 


ctt 


gga 


att 


ccc 


Asn Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 






20 










25 










30 






tat gca 


cag 


cca 


cct 


ctt 


ggt 


aga 


ctt 


cga 


ttc 


aaa 


aag 


cca 


cag 


tct 


Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 




35 










40 










45 








ctg acc 


aag 


tgg 


tct 


gat 


att 


tgg 


aat 


gcc 


aca 


aaa 


tat 


gca 


aat 


tct 


Leu Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 


50 










55 










60 










tgc tgt 


cag 


aac 


ata 


gat 


caa 


agt 


ttt 


cca 


ggc 


ttc. 


cat 


gga 


tea 


gag 


Cys Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 








70 










75 










80 


atg tgg 


aac 


cca 


aac 


act 


gac 


etc 


agt 


gaa 


gac 


tgt 


+- -H a 
U L a 


■f- a +- 
Lac 


c L.a 


a :a -1- 


Met Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 








85 










90 










95 




gta tgg 


att 


cca 


gca 


cct 


aaa 


cca 


aaa 


aat 


gcc 


act 


gta 


ttg 


ata 


tgg 


Val Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 






100 










105 










110 







249 



att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat ect 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 ^ .160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett eag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gea gee ttt ggt gga aat ect aaa agt gta 57 6 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gea gga gea get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
• 195 200 ■ 205 

ett tct ect gga age cat tea ttg ttc ace aga gee att ctg caa agt . 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 215 220 

ggt tee gck aat get ect tgg gcg gta aca tct ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac. tta get aaa ttg act ggt tge tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ett ctg aat gaa gea ttt gtt gtc. cec tat ggg act ect ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ceg ace gtg gat ggt gat ttt etc act gae atg cca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get ect ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 1056 



250 



Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag Xtt gga aag gaa tec 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

ate ett ttt cat tac aca gae tgg gta gat gat cag^ aga cet gaa aac 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac egt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte aita tge 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390. 395 400 

cet gee ttg gag tte ace aag aag tte tea gaa tgg gga aat aat gee 

Pro Ala Leu Glu Phe Thr Lys Lys . Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

ttt tte tac tat ttt gaa cac cga tec tec aaa ett gtt tgg cca gaa 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Val Trp Pro Glu 

420 425 430 

tgg atg gga gtg atg eat gge tat gaa att gaa ttt gtc ttt ggt tta 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 

435 440 445 



cet ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 

450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 

465 470 475 480 

aat gag act cag aac aat age aca age tgg cet gtc tte aaa age act 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

aaa eta egt get caa caa tgt cga tte tgg aca tea ttt ttt cca aaa 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

gca gga tte cat cge tgg aac aat tac atg atg gac tgg aaa aat caa 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 

545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 



1104 



1152 



1200' 



1248 



1296 
1344 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



1722 



251 



Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 118 
<211> 574 
<212> PRT 

<2i3> Artificial Sequence 

<220> 

<223> synthetic butyryicholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
^ <223> Xaa = Ala 



<400> 118 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






lie 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










.160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro- 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 
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vax 


Asn 


Lys 


Asp Giu 


n \r 


Thr 


Ala 


Phe 


Leu 


V<a.X 


iyr 


(jxy 


AX a 


Pro 












325 




















OOD 










Asp Asn 


A o T* 


Ser 


He 


lie 






Lys 


m 11 


irilG 


oxn 


yjJLM 


















345 










JDU 










Lys 


X j.e 


irne 


irne 


Pro Gly Val 


Q /-V v~ 

oer 


vjXU 


rne 


kjxy 


Lys 


VaXU 


Ser 






ODD 










360 










ODD 










Leu 


irne 


nxs 


iyr 


X nr 


Asp 


Trp Val 


Asp 


Asp 


oxn 


Arg 


Pro 


uxu 


Asn 




Q T n 










375 










T Q n 










.Tyr 


Arg 


oXU 


Ala 


Leu 


oxy 


Asp 


Val 


Val 


oxy 


Asp 


Tyr 


Asn 


rne 


xxe 


L^ys 






















jyD 










A nn 
4UU 


Pro 


/\±a 


Leu 


Giu 


Phe 


i nr 


Lys 


Lys 


Phe 


Ser 


Pin 
oXU 


Trp 


uxy 


Asn 


Asn 


i\xa 










405 










A 1 n 
4 iU 










/lie 
4 Id 




irne 


irne 


Tyr 


Tyr 


Phe 


LjXU 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


V ax 


Trp 


Pro 


iaXU 








420 










425 










4 JO 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly Tyr Giu 


lie 


Giu 


Pne 


Vai 


Phe 


Gly 


Leu 






4 Jd 










440 










445 








Pro 


Leu 


Giu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


TV T ^ 

Ala 


Giu 


Giu 


He 


Leu 


Ser 




4 50 










455 










4 60 










Arg 


Ser 


lie 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Pne 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


G±u 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










4 90 










495 




Giu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Giu 


Ser 


Thr 


Arg 


lie 


Met 


Thr 






Arg 


500 










505 










510 






Lys 


Leu 


Ala 


Gin 


bin 


Cys 


Arg 


Phe 


Trp 


rp 1— 

1 nr 


Ser 


rne 


rne 


Pro 


Liys 






515 










520 










525 








Val 


Leu 


Giu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Giu 


Ala 


Giu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Giu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 119 
<211> 1722 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 119 

..gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

aac ttg aca gtf ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 



tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 ^ 40 45 



253 



ctg acc aag. tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cet aaa cca aaa aat gcc act gta ttg ata tgg . 336 
Vai Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp. 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 \120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 4 32 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Vai Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cet 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cet aaa agt gta ' 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Vai Ser Leu His Leu 
195 200 205 

ctt tet cet gga age cat tea ttg ttc ace aga gee att ctg caa agt - 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 215 220 

ggt tee gek aat get cet tgg geg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Vai Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 



ctt ctg aat gaa gca ttt gtt gte ccc tat ggg act cet ttg tea gta 



864 



254 



Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 . 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cet ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys .Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tee 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cet gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat . tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys. 
385 390 395 400 

cet gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 124 8 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg atg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Met Pro Glu 
420 425 430 

tgg atg gga gtg atg eat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cet ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cet gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 



255 



500 

aaa eta cgt get eaa caa 

. Lys Leu Arg Ala Gin Gin 
515 

gtc ttg gaa atg aca gga 

Val Leu Glu Met Thr Gly 
530 

gca .gga tte cat cgc tgg 

Ala Gly Phe His Arg Trp 

545 550 



505 

tgt ega tte tgg aca tea 
Cys Arg Phe Trp Thr Ser 
520 

aat att gat gaa gca gaa 
Asn lie Asp Glu Ala Glu 
535 540 

aac aat tac atg atg gac 
Asn Asn Tyr Met Met Asp 
555 



510 

ttt ttt cca aaa 1584 

Phe Phe Pro Lys 

525 

tgg gag tgg aaa 1632 
Trp Glu Trp Lys 



tgg aaa aat caa 1680 
Trp Lys Asn Gin 
560 



ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 120 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 120 



Glu 


Asp 


Asp 


He 


1 








Asn 


Leu 


Thr 


Val 








20 


Tyr 


Ala 


Gin 


Pro 






35 




Leu 


Thr 


Lys 


Trp 




50 






Cys 


Cys 


Gin 


Asn 


65 








Met 


Trp 


Asn 


Pro 


Val 


Trp 


He 


Pro 








100 


He 


Tyr 


Gly 


Gly 






115 




Asp 


Gly 


Lys 


Phe 




130 






Asn 


Tyr 


Arg 


Val 


145 








Glu 


Ala 


Pro 


Gly 


Trp 


Val 


Gin 


Lys 








180 


Thr 


Leu 


Phe 


Gly 



He He Ala Thr 

5 

Phe Gly Gly Thr 

Pro Leu Gly Arg 
40 

Ser Asp He Trp 
55 

He Asp Gin Ser 

70 

Asn Thr Asp Leu 
85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Ala Arg Val 

135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 
165 

Asn He Ala Ala 
Glu Ser Ala Gly 



Lys Asn Gly Lys 
10 

Val Thr Ala Phe 
25 

Leu Arg Phe Lys 

Asn Ala Thr Lys 
60 

Phe Pro Gly Phe 

75 

Ser Glu Asp Cys 
90 

Lys Asn Ala Thr 
105' 

Gly Thr Ser Ser 

Glu Arg Val He 

140 

Phe Leu Ala Leu 
155 

Phe Asp Gin Gin 
170 

Phe Gly Gly Asn 
185 

Ala Ala Ser Val 



Val 


Arg 


Gly 


Met 






15 




Leu 


Gly 


He 


Pro 




30 






Lys 


Pro 


Gin 


Ser 


45 








Tyr 


Ala 


Asn 


Ser 


His 


Gly 


Ser 


Glu 








80 


Leu 


Tyr 


Leu 


Asn 






95 




Val 


Leu 


He 


Trp 




110 






Leu 


His 


Val 


Tyr 


125 








Val 


Val 


Ser 


Met 


Pro Gly 


Asn 


Pro 








160 


Leu 


Ala 


Leu 


Gin 






175 




Pro 


Lys 


Ser 


Val 




190 






Ser 


Leu 


His 


Leu 



256 







lyo 










o n n 










one; 








Leu 


Ser 


Pro 


bxy 


Ser 


nXS 


Ser 


Leu 


Phe 


Thr 


Arg Ala 


J. xe 


Leu 


vjxn 


oer 




210 




















220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


CI 11 

(jlU 


A±a 


Arg 


225 










O O A 










235 










O A C\ 

ZhKj 


Asn 


Arg 


m V> v 

1 nr 


Leu 


Asn 


Leu 


Aia 


Lys 


Leu 


Thr 


Gly Cys 


Ser 


Arg 


uxu 


Asn 










24o 










250 










o c; c 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu Arg Asn 


Lys 


Asp 


Pco 


Vain 


oXU 


±±e 








o ^ r» 










265 










Z l\j 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro Tyr 


Gly Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










o o c 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










lie 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 
325 


Gly 


Thr 


Ala 


Phe 


Leu 
330 


Val 


Tyr 


Gly 


Ala 


Pro 
335 


Gly 


Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser 


He 


He 


Thr 


Arg Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 

370 


Phe 


His 


Tyr 


Thr 


Asp 

375 


Trp 


Val 


Asp 


Asp 


Gin 

380 


Arg 


Pro 


Glu 


Asn 


Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 
405 


Thr 


Lys 


Lys 


Phe 


Ser 
410 


Glu 


Trp 


Gly 


Asn 


Asn 
415 


Ala 


Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Ser 
425 


Ser 


Lys 


Leu 


Pro 


Met 
430 


Pro 


Glu 


Trp 


Met 


Gly 

435 


Val 


Met 


His 


Gly 


Tyr 
440 


Glu 


He 


Glu 


Phe 


Val 

445 


Phe 


Gly 


Leu 


Pro 


Leu 
450 


Giu 


Arg 


Arg 


Asp 


Asn 
455 


Tyr 


Thr 


Lys 


Ala 


Glu 
460 


Glu 


He 


Leu 


Ser 


Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


4 65 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
4 95 


Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 

505 


Glu 


Ser 


Thr 


Arg 


He 

510 


Met 


Tnr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


(ain 


Cys 


Arg 
520 


Phe 


Trp 


Thr 


Ser 


rne 
525 


irne 


D V 

rro 


Lys 


Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He Asp Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr Met 


Met Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys Val 


Gly 


Leu 







565 570 



<210> 121 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 
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<223> synthetic butyrylcholinesterase variant 
<400> 121 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca.gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag -240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
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210 215 220 ' 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp AI,a Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 ' 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc' gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac ega tec tec aaa ctt ccg tat cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Tyr Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 
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cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu. Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490' 495 

gaa caa aaa tat eta aec ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 122 
<211> 574 
<212> PRT 

<213> Artificial Sequence . 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 

<222> 227 * 
<223> Xaa = Ala 

<400> 122 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 ' 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 
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Met 


Trp 


Asn 


Pro 


Asn 


1 nr 


Asp 


Leu 


Ser 


PI 1-1 

blU 


Asp 


Cys 


Leu 


Tyr 


Leu 


TV n M 

Asn 




















on 
90 










95 




Val 


Trp 


1 xe 


Pro 


Hxa 


Pro 


Lys 


Pro 


Lys 


Asn 


Aia 


i nr 


vax 


Leu 


He 


Trp 








XUU 










105 










110 






He 


Tyr 


K3±y 


PI \T 

bxy 


PI xt 

bxy 


rne 


bin 


inr 


P 1 » r 

bly 


inr 


Ser 


Ser 


Leu 


rj 4 _ 

His 


Val 


Tyr 






1 1 Q 
XiD 










1 OA 










IOC 








Asp Gly 


Lys 


jrne 


Leu 


Hxa 


Arg 


vai 


PI 11 

blU 


Arg 


vai 


lie 


vax 


Val 


Ser 


Met 




130 










loo 










140 










Asn Tyr 


Arg 


vaX 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


P 1 « r 

Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










Idd 










170 










175 




Trp Val 


bin 


Lys 


Asn 


lie 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










IOC 

185 










190 






Thr 


Leu 


Pne 


Gly 


Glu 


Ser 


TV T _ 

Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala. 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


-225 










230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr. 


Gin 


He 


Leu 


Val Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly Leu 


Lys 


He 


Pne 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Pne 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr Arg 


.Glu 


AXa 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Pill 

GXU 


Pne 


inr 


Lys 


Lys 


Pne 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










4Ud 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


rne 


Pin 

blU 


nlS 


Arg 


C j-v 

ber 


ber 


Lys 


Leu 


Pro 


Tyr 


Pro 


Glu 








4 U 










4 /:5 










430 






Trp Met 


bxy 


vax 


Mec 


LI 4 <-i 

nXS 


P 1 » r 

bly 


Tyr 


Glu 


He 


Glu 


Pne 


Val 


Phe 


Gly Leu 
















440 










445 








Pro 


Leu 


Pin 

bXU 


Arg 


Arg 


Asp 


Asn 


Tyr 


m Vs V 

Tnr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










/I c 










4 60 










Arg 


Ser 


T 1 c» 

1 xe 


vax 


Lys 


Arg 


Trp 


Ala 


Asn 


rne 


Ala 


Lys 


Tyr 


bly 


Asn 


Pro 


465 










4 /U 










475 










480 


Asn 


Glu 


Thr 






ZH Q n 




Thr- 




irp 


r ro 


vax 


rne 


Lys 


Ser 


Thr 










485 










490 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 
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530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Giu Ser Cys Val Gly Leu 
565 570 

<210> 123 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 123 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
.65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 ^ 155 160 



262 



gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 57 6 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age etg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tet cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tee gck aat get eet tgg geg gta aea tet ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat 7 68 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ece caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gte ccc tat ggg act cct ttg tea gta 8 64 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt eeg aee gtg gat ggt gat ttt etc act gae atg eca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aea get ttt tta gte tat ggt get eet gge 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tee 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 



ate ett ttt eat tae aea gae-J:gg gta gat gat cag aga eet gaa aac 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 



1152 



263 



tac cgt gag gcc ttg ggt gat-gtt gtt ggg gat tat aat. ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 

385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cag gaa 1296 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Gin Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 134 4 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 14 4 0 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 

465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 1536 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 . 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 

545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 124 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 
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<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 124 



Glu Asp 


TV 

Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 
20 


Phe 


Gly 


Gly 


Thr 


Val 
25 


Thr 


Ala 


Phe 


Leu 


Gly 
30 


He 


Pro 


Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 
50 


Lys 


Trp 


Ser 


Asp 


He 
55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 








85 










90 










95 




Val 


Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu 
110 


He 


Trp 


He 


Tyr 


Gly 
115 


Gly 


Gly 


Phe 


Gin 


Thr 
120 


Gly 


Thr 


Ser 


Ser 


Leu 
125 


His 


Val 


Tyr 


Asp Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 
165 


Met 


Gly 


Leu 


Phe 


Asp 
170 


Gin 


Gin 


Leu 


Ala 


Leu 
175 


Gin 


Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 

195 


Gly 


Glu 


Ser 


Ala 


Gly 
200 


Ala 


Ala 


Ser 


Val 


Ser 

205 


Leu 


His 


Leu 


Leu 


Ser 
210 


Pro 


Gly 


Ser 


His 


Ser 
215 


Leu 


Phe 


Thr 


Arg 


Ala 
220 


He 


Leu 


Gin 


Ser 


Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala Arg 


225 










230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 

260 


He 


Lys 


Cys 


Leu 


Arg 

265 


Asn 


Lys 


Asp 


Pro 


Gin 
270 


Glu 


He 


Leu 


Leu 


Asn 
275 


Glu 


Ala 


Phe 


Val 


Val 
280 


Pro 


Tyr 


Gly 


Thr 


Pro 
285 


Leu 


Ser 


Val 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro Asp 




290 










o Q c: 










o n 








He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He 


He 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 


Gly 


Leu 


Lys 
355 


He 


Phe 


Phe 


Pro 


Gly 
360 


Val 


Ser 


Glu 


Phe 


Gly 
365 


Lys 


Glu 


Ser 


He 


Leu 
370 


Phe 


His 


Tyr 


Thr 


Asp 
375 


Trp 


Val 


Asp 


Asp 


Gin 

380 


Arg 


Pro 


Glu 


Asn 


Tyr 


Arg 


Glu 


Ala 


Leu 


Giy 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 
405 


Thr 


Lys 


Lys 


Phe 


Ser 
410 


Glu 


Trp 


Gly 


Asn 


Asn 
415 


Ala 



265 



Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Gin Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 

435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 

450 455 460 

Arg" Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 ^ 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 * 570 

<210> 125 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 125 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc ' 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly. He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att t^gg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu . 
65 70 75 80 



atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 



288 



266 



gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp lie Pro Ala Pro Lys- Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 



att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

tgg gtt. caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 



ctt tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gek aat get cct tgg gcg gta aca tct ctt tat gaa get agg 

Gly Ser Xaa Asn Ala Pro Trp Ala j^al Thr Ser Leu Tyr Glu Ala Arg 

225 230 ' 235 240 



aac aga acg ttg aac tta get aaa ttg act ggt tge tct aga gag aat 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 



ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gae atg cca gae 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 



ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 
lie Leu Leu Glu Leu Gly- Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 



gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 



267 



Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea.gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

atc.ctt ttt cat tac aca gae tgg gta gat gat eag aga ect gaa aac 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 

385 390 395 400 

cet gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ceg tgg cca gaa 1296 

' Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

ggg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 134 4 

Gly Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cet etg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450. 455 460 

aga tee ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 1440 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 

465 470 475 480 

aat gag act eag aac aat age aca age tgg cet gtc ttc aaa age act 1488 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 1536 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta egt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cge tgg aac aat tac atg atg gae tgg aaa aat caa 1680 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 



268,. 



545 550 555 560 

> 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



.<210> 126 
<211> 574 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 126 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


1 








5 








Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 








20 










Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 






35 










40 


Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 




50 










55 




Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


65 










70 






Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 










85 








Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 








100 










He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 






115 










120 


Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 




130 










135 




Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


145 










150 






Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 










165 








Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 








180 










Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 






195 










200 


Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 




210 










215 




Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


225 










230 






Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 










245 








Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 








260 










Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 






275 










280 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 



Lys 


Asn 
10 


Gly 


Lys 


Val 


Arg 


Gly 
15 


Met 


Val 


Thr 


Ala 


Phe 


Leu Gly He 


Pro 


25 










30 






Leu 


Arg 


Phe 


Lys 


Lys 
45 


Pro 


Gin 


Ser 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly Ser 


Glu 






75 










80 


Ser 


Glu 


Asp 


Cys 


Leu Tyr Leu 


Asn 




90 










95 




Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 


105 










110 






Gly 


Thr 


Ser 


Ser 


Leu 
125 


His 


Val 


Tyr 


Glu 


Arg 


Val 


He 
140 


Val 


Val 


Ser 


Met 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 






155 










160 


Phe 


Asp 

170 


Gin 


Gin 


Leu 


Ala 


Leu 

175 


Gin 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 


185 










190 






Ala 


Ala 


Ser 


Val 


Ser 
205 


Leu 


His 


Leu 


Phe 


Thr 


Arg 


Ala 
220 


He 


Leu 


Gin 


Ser 


Val 


Thr 


Ser 
235 


Leu 


Tyr 


Glu 


Ala 


Arg 
240 


Leu 


Thr 


Gly 


Cys 


Ser Arg Glu 


Asn 




250 










255 




Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 


265 










270 






Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 










285 








Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 



269 























^5 A A 








1 le 


Leu 


T 

Leu Glu 


Leu 




Gin 


Phe 


Lys 


Lys 


i Hi 


PI r» 

' bxn 


He Leu 


vax 


PI \T 

bxy 


•a n 








"3 1 A 










j1 D 








QO A 


Vd.X 


Asn 


JjyS riSp 


Pin 
O-LU 


P 1 \/ 


Thr 


Ala 


rrne 


Leu 


V7a 1 
V oX 


lyr 


Pit/ a 1 a 
biy riJ-o. 


r iTo 


PI \7 

bxy 








T o c; 










"5 A 








J JO 




rne 


oer 


jjys riSp 


Asn 


Asn 


Ser 


He 




Th-r 

i nr 


A vrr 
riXg 


Lys 






bXU 






Jfi U 


























Leu 


Lys He 


rne 


rne 


Pro Gly 


vax 


Ser 


Pin 
b J-U 


rne 


Gly Lys 


Pin 

blU 


Ser 






c; c 
ODD 








360 










•5 c c; 








Leu 


rne nlS 


Tyr 


inr 


Asp Trp 


V ax 


Asp 


Asp 


P 1 T-l 

bin 


rirg irro 


Pill 
bXU 


Asn 




J /U 








375 










"5 Q A 








Tyr 


Arg 


blU A±a 


Leu 


CjXy 


Asp Val 


va± 


PI rt 

biy 


Asp 


Tyr 


Ksn rne 


xxe 


Cys 


o o c 

Job 








o o n 




















Pro 


Ala 


Leu Glu 


Pne 


rp Vn V 

i nr 


Lys 


Lys 


rne 


Ser 


blU 


Trp 


biy Asn 


TV 

Asn 


TV 1 -» 

AX a 








405 










410 








415 




riie 


r-) 1_ /-> 

rfie 


Tyr Tyr 


Pne 


blU 


His Arg 


Ser 


Ser 


Lys 


Leu 


rro irp 


Pro 


bXU 






420 










425 








430 






Gly 


Met 


Gly Val 


Met 


His 


Gly Tyr 


Glu 


He 


Glu 


Phe 


Val Phe 


Gly 


Leu 






435 








440 










445 






. Pro 


Leu 


Glu Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu He 


Leu 


Ser 




450 








455 










460 








• Arg 


Ser 


He Val 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr Gly 


Asn 


Pro 


465 








470 










475 








480 


Asn 


Glu 


Thr Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe Lys 


Ser 


Thr 








485 










4 90 








495 




Glu 


Gin 


Lys Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg He 


Met 


Thr 






500 










505 








510 






Lys 


Leu 


Arg Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe Phe 


Pro 


Lys 






515 








520 










525 






Val 


Leu 


Glu Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp Glu 


Trp 


Lys 




530 








535 










540 








Ala 


Gly 


Phe His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp Lys 


Asn 


Gin 


545 








550 










555 








560 


Phe 


Asn 


Asp Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly Leu 












565 










570 












<210> 127 
























<211> 1722 
























<212> DNA 
























<213> Artificial Sequence 


















<220> 


























<221> CDS 
























<222> (1) . • . (1722) 






















<223> synthetic 


butyrylcholinesterase variant 








<400> 127 
























gaa 


gat 


gac ate 


ata 


att 


gca 


aca 


aag 


aat 


gga 


aaa 


gtc aga 


ggg 


atg 


Glu Asp Asp lie 


He 


He 


Ala 


Thr 


Lys 


Asn Gly Lys 


Val Arg 


Gly 


Met 


1 






5 










10 








X D 




aac 


ttg 


aca gtt 


ttt 


ggt 


ggc 


acg 


gta 


aca 


gcc 


ttt 


ctt gga 


att 


ccc 


Asn 


Leu 


Thr Val 


Phe Gly Gly Thr Val 


Thr 


Ala 


Phe 


Leu Gly 


He 


Pro 






20 










25 








30 






tat 


gca 


cag cca 


cct 


ctt 


ggt 


aga 


ctt 


cga 


ttc 


aaa 


aag cca 


cag 


tct 



270 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 • 125 

gat pgc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp bly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 . 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 . 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 



gag act gaa ata ate aag tgt ett aga aat aaa gat ccc caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 



816 



271 



260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gcc ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly. Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac ega tec tee aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg ttt gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Phe Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tee ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 



aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 



1488 



272 



gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta. cgt get caa caa tgt cga ttc tgg aca tea ttt ttt eca aaa 1584 
Lys Lieu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 . 540 . 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Vai Gly Leu 
565 570 

« 

<210> 128 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 128 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


1 








5 








Asn 


Leu 


Thr 


Val 

20 


Phe 


Gly 


Gly 


Thr 


Tyr 


Ala 


Glh 
35 


Pro 


Pro 


Leu 


Gly 


Arg 
40 


Leu 


Thr 
50 


Lys 


Trp 


Ser 


Asp 


He 
55 


Trp 


Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


65 










70 






Met 


Trp 


Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu 


Val 


Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro 


He 


Tyr 


Gly 
115 


Gly 


Gly 


Phe 


Gin 


Thr 
120 


Asp Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 




130 










135 




Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


145 










150 






Glu 


Ala 


Pro 


Gly 


Asn 
165 


Met 


Gly 


Leu 



Lys 


Asn 


Gly 


Lys 


Val Arg Gly Met. 




10 








15 




Val 


Thr 


Ala 


Phe 


Leu Gly He 


Pro 


25 










30 




Leu 


Arg 


Phe 


Lys 


Lys 


Pro Gin 


Ser 










45 






Asn 


Ala 


Thr 


Lys 


Tyr Ala Asn 


Ser 








60 








Phe 


Pro 


Gly 


Phe 


His 


Gly Ser 


Glu 






75 








80 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr Leu 


Asn 




90 








95 




Lys 


Asn 


Ala 


Thr 


Val 


Leu He 


Trp 


105 










110 




Gly 


Thr 


Ser 


Ser 


Leu 


His Val 


Tyr 










125 






Glu 


Arg 


Val 


He 


Val 


Val Ser 


Met 








140 








Phe 


Leu 


Ala 


Leu 


Pro Gly Asn 


Pro 






155 








160 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala Leu 


Gin 



170 175 
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irp 


vax 


n n 


Lys 


riSn 


XX6 


riXa 


ai a 


Pho 




vaxy 


a 


irXO 


Lys 


oer 


\7a 1 
VdX 








xo u 




















1 QO 






1 ni: 


Leu 


irne 




oXU 


oer 


H.xa 


K3±y 


ai a 
/IX a 


ai a 


Got* 

oer 


\/a 1 

V cl JL 


C c» v" 

oer 


Leu 


Hie 

nxs 


Leu 






1 y D 




















90^ 

U D 








Leu 


oer 


JrlTO 


oxy 


Q Q v 


riio 


oer 


Leu 


Phe 


Thr 


rixg 


ai a 


xxe 


Leu 


oxn 


oex 




Z lU 










Z XD 










990 
ZZU 










vjiy 


Ser 


Aaa 


Asn 


AX a 


Pro 


Trp 


AX a 


Val 


Thr 


Ser 


Leu 


Tyr 


Pill 
^xu 


a 1 3 
AX a 


Arg 


0 0 c: 




















Z JO 










94 0 


Asn 


Arg 


i nr 


Leu 


risn 


Leu 


ai a 


Lys 


Leu 


Thr 


vjxy 




C v~ 

oex 


a 


oXU 


a oTi 




















250 










9 R i; 

ZOD 




vjXU 


Thr 


PI 11 

vjXU 


xxe 


X xe 


Lys 


Cys 


Leu 


Arg Asn 


Lys 


Asp 


Pro 


PI n 
VjXn 


Pin 
uXU 


xxe 








o c n 










265 










0 "7 O 
Z / U 






Leu 


Leu 


Asn 


Pill 
bXU 


A,xa 


rne 


vax 


vax 


Pro 


Tyr 


vjxy 


inr 


Pro 


Leu 


Ser 


vax 
















o o n 










o o c 
zoo 








TV — 

Asn 


Phe 


Gly 


Pro 


rn Vk V 

Tnr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


1 nr 


Asp 


Met 


Pro 


Asp 




o r\ n 

290 










O ft c 

295 










30U 










lie 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Pne 


Lys 


Lys 


Tnr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










o o n 

3zO 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


TV 1 

Ala 


Pro 


Gly 










325 










330 










335 




Pne 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Pne 


Gin 


Glu 








340 










345 










350 






Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








lie 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Giu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Pne 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Pne 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Pne 


Pne 


Tyr 


Tyr 


Pne 


Glu 


HXS 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


G±U 








420 










425 










4 30 






Trp 


Phe 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






/IOC 

4 35 










440 










4 45 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


lie 


Leu 


Ser 




450 










/tec 

455 










A- r\ 

4 60 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


AX a 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


VjIU 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


vax 


Phe 


Lys 


Ser 


i nr 










HOD 










490 














VjXU 


oxn 


Lys 


Tyr 


Leu 


i nr 


Leu 


Asn 


Thr 


Glu 


Q /-X -K" 

oer 


i nr 


Arg 


He 


weu 


1 nr 






500 








505 








510 






Jjys 


j-ieu 


Arg 


Ala 


O J. 1 1 






Arg 


Phe 


Trp 


Th-r 




Phe 


Phe 


p-rn 


Xiy s 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He Asp Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 








Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn Tyr Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 
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<210> .129 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 129 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg -ace aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala^Asn Ser 
50 55 60 • 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly. Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp. Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 , 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 



act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 



624 
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ctt tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
2i0 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg .720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 ' 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg eca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
V 325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tae aca gae tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tae tat ttt gaa cae ega tec tec aaa ctt ccg tgg eca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 
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tgg ggg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Gly Gly Val Met His Gly Tyr Giu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt" 1392 
Pro Leu Glu ^Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 ^ 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
'465 470 475 480 

aat gag act cag aac aat age. aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta egt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Giu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 130 
<211> 574 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic- butyryicholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 130 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1 5 10 - 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 



277 





50 






55 




Cys 


Cys 


Gin Asn . lie 


Asp 


Gin 


Ser 








70 






Met 


Trp Asn Pro Asn 


Thr 


Asp Leu 






85 








V CI -L 


Trp 


lie Pro Ala 


Pro 


Lys 


Pro 






100 








Tl 1=1 
± J. c 


Tyr 


Gly Gly Gly 


Phe 


Gin 


Thr 






115 






120 


A c r~\ 


Gly Lys Phe Leu 


Ala 


Arg 


Val 




130 






135 




rioil 


Tyr Arg Val Gly Ala 


Leu Gly 








150 








Ala 


Pro Gly Asn Met 


Gly Leu 






165 








Trp 


Val 


Gin Lys Asn 


He 


Ala 


Ala 






180 








iniT 


Leu 


Phe Gly Glu 


Ser 


Ala 


Gly 






195 






200 


Lieu 


Ser 


Pro Gly Ser 


His 


s'er 


Leu 




210 






215 




Giy 


Ser 


Xaa Asn Ala 


Pro 


Trp 


Ala 


o o c 




\ 


230 






Asn 


Arg 


Thr Leu Asn 


Leu 


Ala Lys 






245 








Glu 


Thr 


Glu He He 


Lys 


Cys 


Leu 






260 








Leu 


Leu 


Asn Glu Ala 


Phe 


Val 


Val 
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280 


Asn 


Phe 


Gly Pro Thr 


Val 


Asp Gly 




290 






295 




T 1 Ck 

1 xe 


teu 


Leu Glu Leu 


Gly 


Gin 


Phe 








310 






Vox 


Asn 


Lys Asp Glu Gly 


Thr 


Ala 






325 










Ser 


Lys Asp Asn Asn 


Ser 


He 






340 










Leu 


Lys He Phe 


Phe 


Pro 


Gly 






355 






360 


T 1 A 


Leu 


Phe His Tyr 


Thr 


Asp 


Trp 




370 






375 




lyx 


Arg Glu Ala Leu Gly 


Asp 


Val 








390 






Pro 


Ala 


Leu Glu Phe 


Thr 


Lys 


Lys 






405 








Phe 


Phe 


Tyr Tyr Phe 


Glu 


His 


Arg 






420 








irp 


Gly Gly Val Met 


His 


Gly 


Tyr 






435 






440 


Pro 


Leu Glu Arg Arg Asp 


Asn 


Tyr 




450 






455 




Arg 


Ser 


He) Val Lys 


Arg 


Trp Ala 


465 






470 






Asn 


Glu 


Thr Gin Asn 


Asn 


Ser 


Thr 






485 








Glu 


Gin 


Lys Tyr Leu 


Thr 


Leu 


Asn 



500 



60 



Phe 


Pro 


Gly 


Phe 


His 


Glv 


Ser 


Glu 






75 










80 


Ser 


Glu 


Asp 


Cys 


Leu 


Tvr 
A yx 


Leu 


Asn 




90 










95 




Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Tm 


105 










110 






Gly Thr 


Ser 


Ser 


Leu 


His 


Val 


Tvr 

J. y X 










125 








wX Ll 


r\X ^ 


Val 


'<Ile 


Val 


Val 


Ser ■ 


Met 








X *x V 












Leu 


Alp 
nxa 


XlC u 


P"m 
r X 1^ 




Asn 


Pro 






X ^O 










1 fin 


rne 


Asp 


oXIl 


UXii 


Leu 


Al ^» 


T.oii 


f^l n 




1 / U 










X / J 




rne 


Giy 


vjxy 


T\ art 


rx o 


Lys 




V;* 1 
V dX 


loo 










1 QD 

X -7 W 






TV T _ 

Ala 


Ala 


O /-i V 

oer 


vax 


oer 


Leu 


nXo 


Leu 










^ IJ <J 








Pne 


Thr 


Arg 


/\xa 


Tic* 

x xe 


Leu 


Pin 

oxn 


oex 


















Val 


Thr 


Ser 


Leu 


Tyr 


oXU 


AX a 


Arg 






9 










94 0 
Z 4 U 


Leu 


Thr 


vjXy 


Cys 


Ser 


Arg 


VaXU 


Asn 




o c 

250 










9 ^ R 
zoo 




Arg 


Asn 


Lys 


Asp 


Pro 


^axn 


VjXU 


xxe 


o ^ c 










970 
z / u 






Pro 


Tyr 




i nr 


Pro 


Leu 


per 


vax 










9 Q R 
Zo 0 








Asp 


rne 


Leu 


1 nr 


Asp 


Me t 


Pro 


Asp 








OUU 










Lys 


Lys 


i niT 


oxn 


T 1 o 

X xe 


Leu 


V d X 


ox y 






O X o 










320 


irne 


Leu 


V ax 


iyr 


oxy 


Ala 


r X U 


r^i \/ 

\jxy 














-J ^ 




X X t: 


X IIX 


Arg 


Lys 


uXU 


Pho 


ni n 


ni n 

ox Li 


<j 1 >j 
















Val 


Ser 


m 11 

oXU 


rne 


vjxy 


Lys 


ni n 

ox u 


O v^X 










J u ^ 








Val 


Asp 




oX 11 


A T~rT 
fTiX y 


tr i, 


VJX Ll 


Asn 


















Val 


Gly 




iyx 


Asn 


Phe 


He 


Cys 






395 










400 


Phe 


Ser 


Glu 




Glv 

oxy 


Asn 


Asn 


Ala 




410 










415 




Ser 


Ser 


-1-1 y o 


-Li U 


Pro 




Pro 


Glu 


425 










430 






Glu 


He 


G^ 11 

ox Ul 


Php 


Val 

V CIX 


Phe 


Gly 


Leu 










445 








Thr 


Lys 


Ala 


11 

ox u 


m n 


T 1 <a 
X xc: 


T.011 
Xic; u 


OCX 








460 










Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 






475 










480 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 




490 










495 




Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 


505 










510' 
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Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 • 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
.545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

■.<210> 131 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 131 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 ■ 70 75 - 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser 'Ser Leu His Val Tyr 
115 120 125 



gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 



279 



aac tat agg 
Asn Tyr Arg 
145 



ctt tct cct 
Leu Ser Pro 
210 



ggt tta aaa 
Gly Leu Lys 
355 



gtg ggt gcc 
Val Gly Ala 
150 



gga age cat 
Gly Ser His 



ata ttt ttt 
lie Phe Phe 



eta gga ttc 
Leu Gly Phe 



tea ttg tte 
Ser Leu Phe 
215 



cca gga gtg 
Pro Gly Val 
360 



tta get ttg 
Leu Ala Leu 
155 



aee aga gee 
Thr Arg Ala 
220* 



agt gag ttt 
Ser Glu Phe 



cea gga aat 
Pro Gly Asn 



att etg caa 
lie Leu Gin 



gga aag gaa 
Gly Lys Glu 
365 



eet 480 

Pro 

160 

528 



576 



624 



agt 672 
Ser 



720 



768 



816 



864 



912 



960 



1008 



1056 



tee 1104 

Ser 



gag get eea ggg aae atg ggt tta ttt gat caa cag ttg get ctt eag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt eaa aaa aat ata gea gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 • 185 190 

act etc ttt gga gaa agt gea gga gea get tea gtt age etg eat ttg 
Thr" Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 



ggt tec gek aat get cct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aae aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt etg aat gaa gea ttt gtt gtc cec tat ggg act eet ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 

275 280 285 . 

aac ttt ggt ceg ace gtg gat ggt gat ttt etc act gae atg eea gae 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga eaa ttt aaa aaa aee cag att ttg gtg ggt 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get eet gge 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

tte age aaa gat aae aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 



ate ctt ttt cat tac aca gae tgg gta gat gat cag aga eet gaa aac 1152 



280 



He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 . 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 124 8 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ett ccg tgg cea gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg aag gga gtg atg eat ggc tat gaa att gaa ttt gte ttt ggt tta 134 4 

Trp Lys Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cea \ 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act eag aac aat age aca age tgg cct gte ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gte ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc cat cge tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 132 
<211> 574 
<212> PRT 

<213> Artificial Sequence 



<220> 



281 



<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 132 



Glu Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg Gly Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala, 


Thr 


Lys 


Tyr Ala Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Cj-Ly 


Thr 


Pro 


Leu 


Ser 


Val 
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280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr Asp 


Met 


Pro 


Asp 




290 










295 










300 










lie 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr Gly Ala 


Pro Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


lie 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 
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Q Q C> 










J y u 










O 










fl U VJ 


D 

Ir J.O 




Leu 


r^l n 

L3±U 


IT ne 


i nr 


Lys 


Lys 


ti It; 




Ul Ll 


irp 


Ljiy 


noli 


Aon 












4 UO 










fj lU 










41 ^ 
ft 1 0 




irne 


It lie 


xyr 


iyr 






mo 




OC J. 


OCl 


iiy o 


lie Ll 




irp 


Pr-ri 

x, L.\J 










yt on 
4^U 










A 9 
4ZO 










4 OU 






Trp 


Lys 


biy 


vax 


Meu 


His 


Cjiy 


m 

Tyr 


blU 


lie 


olU 


rne 


vai 


irne 


PI \7 

oiy 


Leu 






4 JO 










4 fl U 










4 fl D 








Pro 


Leu 


(alU 


Arg 


Arg 


Asp 


Asn 


Tyr 


1 nr 


Lys 


/Via 


Pin 

LjIU 


Pin 
VjlU 


T 1 o 

lie 


Leu 


Q /r\ -K* 

oer 




/I c: n 
4 dU 










/t c; c 
4 DD 










4 dU 










Arg 


Seir 


lie 




Lys 


Arg 


irp 


Ax a 


Asn 


xrne 


Aia 


Lys 


Tyr 


oiy 


Asn 


Pro 


4 DO 










4 /U 










>i T 
4 / o 










4 fiO 
4 oU 


Asn 




1 nr 


bin 


Asn 


Asn 


oer 


Thr 


Ser 


Trp 


Pro 


vai 


irne 


Lys 


O £=l V 

oer 


i nr 










/IOC 

4 ob 










/I QA 

4 yu 










4 yo 






tain 


Lys 


Tyr 


Leu 


inr 


Leu 


Asn 


Thr 


olU 


Ser 


1 nr 


Arg 


T 1 c» 

lie 


Mer. 


inr 








500 










505 










CIA 






Lys 


Leu 


Arg 


A J. a 


ijxn 


ijXn 


Cys 


Arg 


Phe 


Trp 


i nr 


Ser 


rne 


irne 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


lie Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 133 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 133 

gaa gat gac ate ata 
Glu Asp Asp lie lie 
1 5 

aac ttg aca gtt ttt 
Asn Leu Thr Val Phe 
20 

tat gca cag cca cct 
Tyr Ala Gin Pro Pro 
35 

ctg acc aag tgg tct 
Leu Thr Lys Trp Ser 
50 

tgc tgt cag aac ata 
Cys Cys Gin Asn lie 
65 



att gca aca aag aat gga aaa gtc aga ggg atg 
lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
10 15 

ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
25 30 

ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
40 45 

gat att tgg aat gcc aca aaa tat gca aat tct 
Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
55 60 

gat caa agt ttt cca ggc ttc cat gga tea gag 
Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
70 75 80 



283 



atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tet tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 4 32 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac t^t agg gtg ggt gcc eta gga tte tta get ttg cca gga aat ect 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 ■ 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
- 180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tet cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gek aat get cct tgg gcg gta aca tet ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat ecc caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ett ctg aat gaa gca ttt gtt gte ecc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 ' 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 



ata tta ett gaa ett gga caa ttt aaa aaa ace cag att ttg gtg ggt 



960 



284 



He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 105 6 

Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat .gat eag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 124 8 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cae ega tec tec aaa ctt ceg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg ctg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 134.4 
Trp Leu Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tee ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 * 470 475 480 

aat gag act eag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta egt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 



285 



530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 134 

<211> 574 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 134 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


mr 


vai 


fne 


yjXy 


Lily 


inr 


vai 


inr 


AX a 


fne 


Leu 




i±e 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 
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^! t)U 










9^^S 








270 




Leu 


Leu 


Asn 

O T C 

275 


Glu 


/ixa 


irne 


Val 


Val 
280 




Tvr 


Gly 


Thr Pro 
285 


Leu 


Ser Val 


Asn 


Pne 


Gly 


Pro 


Thr 


V a± 


Asp Gly 




Phe 


Leu 


Thr Asp Met 


Pro Asp 




290 








o Q c; 










300 






He 


T All 

Leu 


Leu 


Glu 


Leu 


o±y 


Cjin 


fne 




Lys 


Thr 


Gin He 


Leu 


Val Gly 


305 










J lU 










315 






320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr Gly Ala 


Pro Gly 






325 


■ 




I 




J J VJ 








335 


Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser 


lie 




Thr 


Arg 


Lys Glu 


Phe 


Gin Glu 






340 










J4 J 








350 




Gly 


Leu 


Lys 


He 


Phe 


Fne 


Pro 


Gly 


vax 


OCX 




Phe Gly 


Lys 


Glu Ser 




355 










360 








365 






He 


Leu 

370 


Phe 


His 


Tyr 


I nr 


Asp 

375 


Trp 


V ai 






Gin Arg 

380 . 


Pro 


Glu Asn 


Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


vax 






Tyr Asn 


Phe 


He Cys 


385 








o n A 

390 
















400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp Gly Asn Asn Ala 










405 










4 XU 








415 


Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu Pro 


Trp 


Pro Glu 






420 










425 








430 




Trp 


Leu 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe Val 


Phe Gly Leu 




435 










440 








445 






Pro 


Leu 
450 


Glu 


Arg 


Arg 


Asp 


Asn 
455 


Tyr 


Thr 


Lys 


AX a 


Glu Glu 
460 


He 


Leu Ser 


Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp Ala 


Asn 


fne 


AX a 


Lys Tyr 


Gly Asn Pro 


465 










470 










>l "7 

4 / D 






480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
4 y u 


Pro 


Val Phe 


Lys 


Ser Thr 
495 


Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


m V<s. w> 

liir 


bXU 


Ser 


Thr Arg 


He 


Met Thr 






500 










n R 








510 




Lys 


Leu Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser Phe 


Phe 


Pro Lys 




515 










520 








525 






Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu Trp Glu Trp Lys 




530 










535 










540 






Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp Trp Lys 


Asn Gin 


545 








550 










555 






560 


Phe 


Asn 


Asp 


Tyr 


Thr 
565 


Ser 


Lys 


Lys 


Glu 


Ser 
570 


Cys 


Val Gly 


Leu 





<210> 135 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 



<223> synthetic butyrylcholinesterase variant 
<400> 135 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 ' 10 15 



287 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc'^ aaa aag cca cag tot 14 4 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 "55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 24 0 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Gl.u Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ^ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 57 6 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe" Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 



aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 



768 



288 



Asn Arg Thr Leu Asn Leu Ala Lys Leu <lhr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get ect ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 



tgg aat gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 

Trp Asn Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 

435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 

450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 



816 



864 



912 



960. 



1008 



1056 



1104 



ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac ega tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 



1344 



1392 



1440 



289 



465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc. aaa age aet 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aea gag tea aca aga ata atg acg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta egt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe trp Thr Ser Phe Phe Pro Lys 
515 . 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 136 • 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 136 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1 5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 



290 





130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Prp 


Gly 


Asn 


Pro 


145 










150 










155 










IbU 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


TV 1 — 

Ala 


Leu 


Cjin 










165 










170 










175 




Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn^Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










'^255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










•415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Trp Asn 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu' 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










4 60 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










490 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


irne 


Trp 


inr 


ber 


Irne 


rne 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 137 



291 



<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 137 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg afg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 30 

tat gca cag cca cct ctt ggt . aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40- 45 



ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 ' 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 

65 70 • 75 80 



atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 ' 95 



gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta eat gtt tat '384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 



gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 



tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 



576 



292 



180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser ValSer Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc acc aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc cec tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ceg acc gtg gat ggt gat ttt etc act gae atg eca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct gge 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tac aca gae tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 . 375 380 

tac egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg. Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 



cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Giy Asn Asn Ala 
405 410 415 



1248 



293 



ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg teg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Ser Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct Gtg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

, aat gag act eag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 138 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa - Ala 



<400> 138 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 



294 



Asn 


Leu 


Tnr 


val 


rne 


biy 


biy 


i nr 


vai 


inr 


Aia 


irne 


Leu 


biy 


lie 


trro 








o n 
Z\J 




















ou 






Tyr 


Ala 


bin 


Pro 


Pro 


Leu 


biy 


Arg 


Leu 


Arg 


rne 


Lys 


Lys 


D y 


bi.n 


osr 






35 










A A 

4 U 


















Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


lie 


Trp 


Asn 


Aia 


1 nr 


Lys 


iyr 


zn a 

H.l.a 


Asn 


oer 




50 










DO 




















Cys 


Cys 


Gin 


Asn 


lie 


Asp 


bin 


Ser 


irne 


Pro 


biy 


PHo 


njLS 


\3±y 


oer 


vj J. Li 


65 










70 










/ 0 










oU 


Met 


Trp 


Asn 


Pro 


Asn 


i nr 


Asp 


Leu 


Ser 


Pin 


Asp 


v^ys 


T All 


iyr 














85 










yu 










QR 




Val 


Trp 


lie 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


inr 


vai 


Leu 


1 le 


Trp 








100 










105 










iiu 






lie 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


HIS 


vai 


Tyr 






115 










120 










IOC 

12b 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


lie 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










1 60 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










OTA 

270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










lie 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


\7^ 1 

val 


biy 


305 










310 










315 










"3 o n 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


TV 1 _ 

Ala 


Pne 


Leu 


val 


Tyr 


biy 


Ala 


Pro 


biy 










325 










O O A 

330 










'3 Q c; 




Pne 


Ser 


Lys 


Asp 


TV <-i 

Asn 


Asn 


Ser 


1 le 


lie 


i nr 


Arg 


Lys 


r*! 11 

blU 


Irne 


bin 


b±U 








34 0 




















^5 R n 






Gly 


Leu 


Lys 


lie 


Phe 


Phe 


Pro 


biy 


Val 


ber 


blU 


rne 


biy 


Lys 


1 11 

blU 


Ser 
















o n 










C R 
ODD 








lie 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


val 


Asp 


Asp 


1 t-i 

bin 


Arg 


Pro 


blU 


Asn 




370 










O T C 










o o n 










Tyr 


Arg 


Glu 


Ala 


Leu 


biy 


Asp 


vai 


vai 


biy 


Asp 


Tyr 


Asn 


PHq 

jrne 


He 


Cys 


385 






























400 


Pro 


Ala 


Leu 


blU 


fne 


I nr 


Lys 


Lys 


fne 


Ser 


blU 


Trp 


m \7 


risn 


Asn 


Ala 










4 05 










4 lU 










415 




tne 


rne 


iyr 


iyr 






Hie 
n J. o 


r\l. \^ 




OCX. 


ijy s 


li€U 


Pro 


lip 


Pro 


Glu 








420 










425 










430 






Trp 


Ser 


Gly 


Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 



295 



465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Giy Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<'210> 139 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 139 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu. Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 



48 



96 



144. 



192 



240 



288 



336 



384 



296 



gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu' Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cea gga aat cot 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 - • 155 160 

gag get cea ggg aac atg ggt tta ttt gat caa eag ttg get ctt eag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu 'Gin 
165 170 175 

tgg gtt caa aaa aat ata gea gee ttt ggt gga aat eet aaa agt gta 
Trp.Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gea gga gea get tea gtt age ctg eat ttg 
Thr Leu Phe. Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tet cct gga age eat tea ttg ttc ace aga gee att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr. Arg Ala lie Leu Gin Ser 
210 215 220 



ggt tee gck aat get cct tgg geg gta aca tet ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gea ttt gtt gte ecc tat ggg act cct ttg tea .gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 ■ 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gac atg eca gae 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace eag att ttg gtg ggt 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat. aaa gat gaa ggg aca get ttt tta gte tat ggt get cct ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 
Phe Ser Lys Asp Asn Asn Ser lie He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



297 



ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gae tgg gta gat gat eag aga cct gaa aac 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn. 

370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata .tgc 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 

385 390 39.5 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gcc 124 8 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 .430 

tgg tgg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 134 4 

Trp Trp Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 

450 455 460 



aga tec ata 
Arg Ser lie 
465 

aat gag act 
Asn Glu Thr 



gaa caa aaa 
Glu Gin Lys 



aaa eta cgt 
Lys Leu Arg 

515 



gtg aaa egg 
Val Lys Arg 
470 

cag aac aat 
Gin Asn Asn 
485 

tat eta ace 
Tyr Leu Thr 
500 

get caa caa 
Ala Gin Gin 



tgg gca aat 
Trp Ala Asn 



age aca age 
Ser Thr Ser 



ttg aat aca 
Leu Asn Thr 
505 

tgt cga ttc 
Cys Arg Phe 
520 



ttt gca aaa 
Phe Ala Lys 
475 

tgg cct gtc 
Trp. Pro Val 
490 

gag tea aca 
Glu Ser Thr 



tgg aca tea 
Trp Thr Ser 



tat ggg aat 
Tyr Gly Asn 



ttc aaa age 
Phe Lys Ser 
495 

aga ata atg 
Arg lie Met 
510 

ttt ttt cca 
Phe Phe Pro 

525 



cca 1440 

Pro 

480 

act 1488 
Thr 



aeg 1536 
Thr 



aaa 1584 
Lys 



gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat. egc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 

545 550 555 560 

ttt aac gat tac act age aag aaa gaa. agt tgt gtg ggt etc 1722 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 140 



298 



<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 

<222> 227 
<223> Xaa = Ala 



<400> 140 














Asn 














Glu Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Gly 


Lys 


Val 


Arg Gly Met 


1 






5 










10 










15 




Asn Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu Gly 


He 


Pro 






20 










25 










30 






Tyr Ala 


Gin 
35 


Pro 


Pro 


Leu 


Gly 


Arg 
40 


Leu 


Arg 


Phe 


Lys 


Lys 
45 


Pro 


Gin 


Ser 


Leu Thr 


Lys. 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 


50 










55 










60 










Cys Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly Ser 


Glu 


65 








70 










75 










80 


Met Trp 


Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 
95 


Asn 


Val Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu 
110 


He 


Trp 


lie Tyr Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 




115 










120 










125 








Asp Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 


130 










135 










140 










Asn Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 








150 










155 










160 


Glu Ala 


Pro 


Gly 


Asn 
165 


Met 


Gly 


Leu 


Phe 


Asp 
170 


Gin 


Gin 


Leu 


Ala 


Leu 
175 


Gin 


Trp Val 


Gin 


Lys 

180 


Asn 


He 


Ala 


Ala 


Phe 

185 


Gly 


Gly 


Asn 


Pro 


Lys 
190 


Ser 


Val 


Thr Leu 


Phe 
195 


Gly 


Glu 


Ser 


Ala 


Gly 
200 


Ala 


Ala 


Ser 


Val 


Ser 

205 


Leu 


His 


Leu 


Leu Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 


210 










215 










220 










Gly Ser Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu Tyr Glu Ala Arg 


225 








230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 

245 


Leu 


Ala 


Lys 


Leu 


Thr 

250 


Gly 


Cys 


Ser 


Arg 


Glu 

255 


Asn 


Glu Thr 


Glu 


He 
260 


He 


Lys 


Cys 


Leu 


Arg 
265 


Asn 


Lys 


Asp 


Pro 


Gin 
270 


Glu 


He 


Leu Leu 


Asn 
275 


Glu 


Ala 


Phe 


Val 


Val 
280 


Pro 


Tyr 


Gly 


Thr 


Pro 
285 


Leu 


Ser 


Val 


Asn Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp Met 


Pro Asp 


290 










295 










300 










lie Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 








310 










315 










320 


Val Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr Gly Ala 


Pro 


Gly 








325 










330 










335 




Phe Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He 


He 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 



299 



\3±Y 


Leu 


Lys 


lie 


■rne 


irne 


Pro Gly Val 




V3 J.U. 


Phe 


Gly Lys 


Glu 


Ser 






T e; c; 
ODD 


















365 








Leu 


irne 


n.± s 


lyr 


1 ILL. 


riop *■ ■^tr 


V CLX 


Asp 




Gin Arg Pro 


Glu 


Asn 




J / u 










375 








380 








Tyr 


Arg 


V7XU 


a 1 =i 
rixa 


Leu 




Asp Val 


Val 


\/ 




Tyr Asn Phe 


He 


Cys 


Q R 










u 
















400 


Pro 


rixa 


Leu 


Glu 


Phe 


1 nr 


Lys Lys 


Phe 






Trp Gly Asn Asn Ala 










405 
















415 








lyr 


Tyr 


Phe 




His Arg 


Ser 






Leu 


Pro Trp .-Pro 


Glu 








420 








425 








430 






Trp 


Trp 


Gly 


Val 


Met 


His 


Gly Tyr Glu 


He 


Glu 


Phe 


Val Phe 


Gly Leu 














440 










445 






Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn Tyr 


Thr 


Lys 


Ala 


Glu 


Glu He 


Leu 


Ser 




450 










455 








460 








Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr Gly Asn 


Pro 


465 










4 70 








Aid 

4/3 








480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser Thr 


Ser 


Trp 

4 yu 


Pro 


Val 


Phe Lys 


Ser 
495 


Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


inr 


Leu Asn 


Thr 
505 


(jj±U 


Ser 


Thr 


Arg He 
510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys Arg 
520 


Phe 


Trp 


Thr 


Ser 


Phe Phe 
525 


Pro 


Lys 


Val 


Leu 
530 


Glu 


Met 


Thr 


Gly 


Asn lie 
535 


Asp 


Glu 


Ala 


Glu 
540 


Trp Glu 


Trp 


Lys 


Ala 


Gly 


Phe 


His Arg 


Trp 


Asn Asn 


Tyr 


Met 


Met 


Asp 


Trp Lys 


Asn 


Gin 


545 










550 








555 








560 


Phe 


Asn 


Asp 


Tyr 


Thr 
565 


Ser 


Lys Lys 


Glu 


Ser 
570 


Cys 


Val 


Gly Leu 







<210> 141 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 141 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



300 



tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 



240 



atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 .90 95 



gta tgg att cca gca cet aaa cca aaa aat gee act gta ttg ata tgg 
Val Trp He ^Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 " 105 110 



gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 



act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cet gga age eat tea ttg ttc ace aga gee att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cet tgg gcg gta aca tct ett tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 



gag act gaa ata ate aag tgt ett aga aat aaa gat ccc caa gaa att 
Glu Thr Glu He He Lys Cys Leu Arg Asn. Lys Asp Pro Gin Glu He 
260 265 270 



336 



att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cet 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 ' 155 160 



528 



tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cet aaa agt gta 57 6 

.Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser . Val 
180 185 190 



624 



672 



720 



aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 



816 



ett ctg aat gaa gca ttt gtt gtc ccc tat ggg act cet ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 



y 

301 



aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 . 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 



tte age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 



1056 



ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tee 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
He Leu' Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395^ 400 

cct gee ttg gag tte ace aag aag tte tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt tte tac tat ttt gaa cac ega tec tee aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg tgt gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 134 4 

Trp Met Cys Val Met His Gly Tyr Glu He Glu Phe Val Phie Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tee ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc tte aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 



aaa eta cgt get caa caa tgt cga tte tgg aca tea ttt ttt cca aaa 



1584 



302 



Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 

545 • 550 555 560 



1632 



1680 



ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 142 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 142 



Glu 


Asp Asp He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly Lys 


Val Arg Gly Met 


1 


5 










10 








15 




Asn 


Leu Thr Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu Gly He 


Pro 




20 










25 










30 




Tyr 


Ala Gin Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro Gin 


Ser 


35 








40 










45 






Leu Thr Lys Trp 


Ser 


Asp 


He 


Trp Asn 


Ala 


Thr 


Lys 


Tyr 


Ala Asn 


Ser 




50 






55 










60 








Cys 


Cys Gin Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly Ser 


Glu 


65 




70 










75 








80 


Met 


Trp Asn Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr Leu 


Asn 




85 










90 








95 




Val 


Trp He Pro 
100 


Ala 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu He 
110 


Trp 


He 


Tyr Gly Gly 


Gly 


Phe 


Gin 


Thr Gly Thr 


Ser 


Ser 


Leu 


His Val 


Tyr 




115 








120 










125 






Asp 


Gly Lys Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val Ser 


Met 


130 






135 










140 








Asn 


Tyr Arg Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 




15.0 










155 








160 


Glu 


Ala Pro Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala Leu 


Gin 




165 










170 








175 




Trp Val Gin Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly Asn 


Pro 


Lys Ser 


Val 




180 










185 










190 




Thr 


Leu Phe Gly 
195 


Glu 


Ser 


Ala 


Gly 
200 


Ala 


Ala 


Ser 


Val 


Ser 

205 


Leu His 


Leu 


Leu 


Ser Pro Gly 
210 


Ser 


His 


Ser 
215 


Leu 


Phe 


Thr 


Arg 


Ala 
220 


He 


Leu Gin 


Ser 



303 



Giy Ser Xaa Asn 


/i±a 


Pro 


1 rp AJ.CI 


\7a 1 
V aX 


Thr 

1 ilX 


OCX 


Xi u. 


Tvr 


VJX LI 


Ala 


Arg 


225 


























240 


Asn Arg 


Thr Leu 


Asn 


Leu 




T.on 


Thr 

X 1 IX 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 
















^ J V 










255 




Glu 


Thr 


Glu He 


ixe 


Lys 




7\ y-rr 

rixg 


Zi cn 
rioil 


T .\7Q 

Xiy o 




Pro 


OXil 


Glu 


He 






260 


















270 






Leu 


Leu 


Asn Glu 




tne 


\/a 1 Va 1 


tit/ 


T\/r 

iyr 


vjxy 


Thr 


Pro 


Leu 


Ser 


Val 






275 






Ofln 










^ O -J 








Asn 


Phe Gly Pro 


inr 


va± 


t\sy vjxy 


7\ or\ 
rlop 




T.011 

Xls?U 


Thr 
1 1 1 J. 






Pro 


Asp 




290 








O Q c: ■ 


















He 


Leu 


Leu Glu 


Leu 


ijxy 


Vjxn irne 


Lys 


Lys 


Thr 
1 11 J. 


ox 1 1 


Tip 

X X c 


xjc ll 


V ctx 


Gly 


305. 








Tin 


















^90 

J V 


Val 


Asn 


Lys Asp 


kj-LU 


yj±Y 


inr Axa 


trne 


Leu 


V dx 


T\/r 

iyr 


v3xy 


AXCl 


Prn 

JT X U 


f^l V 








o o c 






















Phe 


Ser 


Lys Asp 


Asn 


Asn 


ber xie 


lie 


i nr 


Arg 


Lys 


Pin 


Pho 

IT lie 




. oxu 






340 
























Gly .Leu Lys. He 


Phe 


Pne 


Pro Gly 


vai 


Ser 


(jIU 


r ne 


(jiy 


Lys 


Pin 
oiu 


oex 






355 






350 










ODD 








He 


Leu 


Phe His 


Tyr 


Thr 


Asp Trp 


val 


Asp 


Asp 


vjin 


Arg 


Pro 


r*i n 
kjlU 


Asn 




370 








375 








O O A 










Tyr Arg 


Glu Ala 


Leu 


Gly 


Asp Val 


Val 


bly 


Asp 


Tyr 


Asn 


r ne 


lie 


Cys 


385 








390 








o o c 










4 uu 


Pro 


Ala 


Leu Glu 


Phe 


Thr 


Lys Lys 


Pne 


Ser 


blU 


Trp 


Ljxy 


Asn 


Asn 


Al a 

Aia 








405 








4 10 










A 1 C, 

4 ID 




Phe 


Phe 


Tyr Tyr 


Phe 


Glu 


Hi s Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


OxU 






420 








4ZD 










4 oU 






Trp 


Met 


Cys Val 


Met 


His 


Gly Tyr 


Glu 


He 


Glu 


Fne 


Val 


fne 


uiy 


Leu 






435 






440 










A A C 

4 4 D 








Pro 


Leu 


Glu Arg 


Arg 


Asp 


Asn Tyr 


Thr 


Lys 


Ala 


blU 


blU 


lie 


Leu 


oer 




450 








455 








4 OU 










Arg 


Ser 


He Val 


Lys 


Arg 


Trp Ala 


Asn 


rue 


Aia 


Lys 


Tyr 


vaxy 


Asn 


trx <J 


4 65 








470 








4 /O 










/ion 

4 (5 vj 


Asn 


Glu 


Thr Gin 


Asn 


Asn 


Ser Thr 


Ser 


Trp 


Pro 


V ai 


irne 


Lys 


oex 


Thr 
i lix 








4o5 








A on 

4 y u 










4 




Glu 


Gin 


Lys Tyr 


Leu 


Thr 


Leu Asn 


rp v~ 

i nr 


n^ It 

KjLU. 


Ser 


i nr 


Arg 






Thr 
i nx 






500 








c; n t; 










3 lu 






Lys 


Leu Arg Ala 








IT lie 


Trn 
ixp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 






520 










525 








Val 


Leu 


Glu Met 


Thr 


Gly 


Asn He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 








535 








540 










Ala 


Gly Phe His 


Arg 


Trp 


Asn Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 








555 










560 


Phe 


Asn Asp Tyr 


Thr 


Ser 


Lys Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 143 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 143 



304 



gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cvs Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gee act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta eat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

ga,t ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
^45 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 
Leu Ser. Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg geg gta aca tct ctt tat gaa get agg 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



305 



Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act ^ac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 
. Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac ega tec tec aaa ctt ccg tgg cca gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg ggg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Gly His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 



cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 



306 



450 



455 



460 



aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 

465 470 475 480 

aat gag act cag aac aat age aca age tgg ect gtc ttc aaa age act 1488 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 



gaa caa aaa tat eta ace ttg aat aca 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr 
500 505 

aaa eta cgt get caa caa tgt cga ttc 
Lys Leu Arg Ala Gin Gin Cys Arg Phe 
515 520 

gtc ttg gaa atg aca gga aat att gat 
Val Leu Glu Met Thr Gly Asn lie Asp 
530 535 

gca gga ttc cat cgc tgg aac aat tac 
Ala Gly Phe His Arg Trp Asn Asn Tyr 
545 550 

ttt aac gat tac act age aag aaa gaa 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu 
565 



gag tea aca aga ata atg aeg 1536 
Glu Ser Thr Arg lie Met Thr 
510 

tgg aca tea ttt ttt cca aaa 1584 
Trp Thr Ser Phe Phe Pro Lys 
525 

gaa gca gaa tgg gag tgg aaa 1632 
Glu Ala Glu Trp Glu Trp Lys 
, 540 

atg atg gac tgg aaa aat caa 1680 
Met Met Asp Trp Lys Asn Gin 
555 560 

agt tgt gtg ggt etc 1722 

Ser Cys Val Gly Leu 

570 



<210> 144 
<211> 574 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 144 



Glu Asp Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val. 


Arg 


Gly 


Met 


1 






5 










10 










15 




Asn 


Leu Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 






20 










25 










30 






Tyr 


Ala Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 




35 










40 










45 








Leu 


Thr Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 








55 










60 










Cys 


Cys Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 








70 










75 










80 


Met 


Trp Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 








85 










90 










95 




Val 


Trp lie 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 



307 









100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro Gly Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


PKe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Trp 


Met 


Gly 


Val 


Gly 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










4 60 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










490 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 



530 535 540 



Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



308 



Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 145 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> \ 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 145 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 . 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 8b 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 .95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 



att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat. 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 ' 160 



gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 



309 



165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 57 6 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205. 

ctt tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gek aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235. 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat. 768 

Asn Arg Thr Leu Asn Leu Ala -Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 . 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 

275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg cea gac 912 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
2.90 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 

Val Asn Lys Asp' Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 

385 390 395 400 



310 



cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ecg tgg cca gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg att cat ggc tat gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val IlejHis Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

a^a eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat ege tgg aac aat tac atg atg gae tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
54.5 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 146 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT , 
<222> 227 



311 



<223> Xaa = Ala 



<400> 146 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Yal 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala" 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










34 5 










350 






Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 



420 425 430 
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/ 



Trp 


Met 


Gly 


Val 


He 


His 


Gly Tyr 


Glu 


He 


Glu 


Phe*^ 


Val 


Phe 


Gly 


Leu 






4 Jo 










440 










4 45 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










4 60 










Arg 


Ser 


lie 


Val 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
495 


Thr 


Giu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 
505 


Glu 


Ser 


Thr 


Arg 


lie 
510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys 


Arg 
520 


Phe 


Trp 


Thr 


Ser 


rne 
525 


Pile 


Pro 


Lys 


Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 




V 






Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210>'l47 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 147 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
. 20 25 30 



tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 14 4 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 



atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 



288 



gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 



336 



313 



Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
.115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac, tat agg gtg ggt gee eta gga ttc tta get ttg eea gga aat cet 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 * 155 160 

gag get cea ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 
Glu Ala Pro Gly Asn Met Gly^Leu Phe Asp Gin. Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cet aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Gtt tct cet gga age cat tea ttg ttc acc aga gee att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cet tgg geg gta aca tct ett tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 [ 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cec caa gaa att 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ett ctg aat gaa gca ttt gtt gte cec tat ggg act cet ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg eca gae 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa acc cag att ttg gtg ggt 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 



gtt aat aaa gat gaa ggg aca get ttt tta gte tat ggt get cet ggc 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 



314 



325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gae tgg gta gat gat cag aga ect gaa aac 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt; gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

■ ect gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat aeg tat gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Met His Thr Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

ect ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tee ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg ect gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
- 485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc cat cgc tgg aac aat' tac atg atg gae tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



315 



ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 148 

<211> 574 
<212> PRT ' 

<213> Artificial Sequence 
<220>. 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 148 



Glu Asp 


Asp 


He 


1 








Asn 


Leu 


Thr 


Val 








20 


Tyr Ala 


Gin 


Pro 






35 
~j -J 




Leu 


Thr 


Lys 


Trp 




50 






Cys . 


Cys 


Gin 


Asn 


65 








Met 


Trp 


Asn 


Pro 


Val 


Trp 


He 


Pro 








100 


He 


Tyr 


Gly 


Gly 






115 




Asp Gly 


Lys 


Phe 




130 






Asn 


Tyr 


Arg 


Val 


145 








Glu 


Ala 


Pro 


Gly 


Trp 


Val 


Gin 


Lys 








180 


Thr 


Leu 


Phe 


Gly 






195 




Leu 


Ser 


Pro 


Gly 




210 






Gly 


Ser 


Xaa 


Asn 


225 








Asn 


Arg 


Thr 


Leu 


Glu 


Thr 


Glu 


He 








260 


Leu 


Leu 


Asn 


Glu 






275 




Asn 


Phe 


Gly 


Pro 




290 







He 


He 


Ala 


Thr 


5 








Phe 


Gly 


Gly 


Thr 


Pro 


Leu 


Gly 


Arg 








40 


Ser 


Asp 


He 


Trp 






55 




He 


Asp 


Gin 


Ser 




70 






Asn 


Thr 


Asp 


Leu 


85 








Ala 


Pro 


Lys 


Pro 


Gly 


Phe 


Gin 


Thr 








120 


Leu 


Ala 


Arg 


Val 






135 




Gly 


Ala 


Leu 


Gly 




150 






Asn 


Met 


Gly 


Leu 


165 








Asn 


He 


Ala 


.Ala 


Glu 


Ser 


Ala 


Gly 








200 


Ser 


His 


Ser 


Leu 






215 




Ala 


Pro 


Trp 


Ala 




230 






Asn 


Leu 


Ala 


Lys 


245 








He 


Lys 


Cys 


Leu 


Ala 


Phe 


Val 


Val 








280 


Thr 


Val 


Asp 


Gly 






295 





Lys 


Asn 


Gly 


Lys 




10 






Val 


Thr 


Ala 


Phe 


25 








Leu 


Arg 


Phe 


Lys 


Asn 


Ala 


Thr 


Lys 








60 


Phe 


Pro 


Gly 


Phe 






75 




Ser 


Glu 


Asp 


Cys 




90 






Lys 


Asn 


Ala 


Thr 


105 








Gly 


Thr 


Ser 


Ser 


Glu 


Arg 


Val 


He 








140 


Phe 


Leu 


Ala 


Leu 






155 




Phe 


Asp 


Gin 


Gin 




170 






Phe 


Gly 


Gly 


Asn 


185 








Ala 


Ala 


Ser 


Val 


Phe 


Thr 


Arg 


Ala 








220 


Val 


Thr 


Ser 


Leu 






235 




Leu 


Thr 


Gly 


Cys 




250 






Arg 


Asn 


Lys 


Asp 


265 








Pro 


Tyr 


Gly 


Thr 


Asp 


Phe 


Leu 


Thr 



300 



Val Arg Gly Met 
15 

Leu Gly He Pro 

30 

Lys. Pro Gin Ser 
45 

Tyr Ala Asn Ser 

His Gly Ser Glu 
80 

Leu Tyr Leu Asn 

95 

Val Leu He Trp 
110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 

160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 

270 

Pro Leu Ser Val 
285 

Asp Met Pro Asp 



316 



lie Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


. Gin 


He 


Leu 


Val 


Gly 


305 








310 










315 










320 


Val Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 








325 










330 










335 




Phe Ser 


Lys 


Asp Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 






340 










345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 




355 










360 










365 








lie Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp Val Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 


370 










375 










380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 








390 










395 










400 


Pro Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 








405 










410 










415 




Phe Phe 


Tyr 


Tyr 


Phe^ 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 






420 










425 










430 






Trp Met 


Gly 


Val 


Met 


His 


Thr 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 




435 










440 










445 








Pro Leu 


Glu 


Arg Arg 


Asp 


Asn 


lyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 


450 










455 










4 60 










Arg Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 








470 










475 










480 


Asn Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 








485 










490 










495 




Glu Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 


Lys Leu 




500 










505 










510 






Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




515 




















525 








Val Leu 


Glu 


M^t 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 










535 










540 










Ala Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr l^et 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 










555 










560 


Phe Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cvs 


Val 


Glv 


Leu 
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570 














<210> 149 




























<211> 1722 




























<212> DNA 




























,<213> Artificial Sequence 




















<220> 






























<221> CDS 




























<222> C 


L) . • , 


. (1722) 
























<223> synthetic 


butyrylcholinesterase variant 










<400> 149 




























gaa gat 


gac 


ate 


ata 


att 


gca 


aca 


aag 


aat 


gga 


aaa 


gtc 


aga 


ggg 


atg 


Glu Asp Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 






5 










10 










15 




aac ttg 


aca 


gtt 


ttt 


ggt 


ggc 


acg 


gta 


aca 


gcc 


ttt 


ctt 


gga 


att 


ccc 


Asn Leu 


Thr 


Val 


Phe 


Gly Gly Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 






20 










25 










30 






tat gca 


cag 


cca 


cct 


ctt 


ggt 


aga 


ctt 


cga 


ttc 


aaa 


aag 


cca 


cag 


tct 


Tyr Ala 


Gin 


Pro 


Pro 


Leu Gly Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 



317 



35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

\ 50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 

65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gae tgt tta tat eta aat 288 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg ^ 336 

Val Trp lie Pro Ala Pro Lys Pro. Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His "Val Tyr 

115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 

130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 4 80 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 

145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 576 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

act etc ttt gga gaa agt gca gga gca . get tea gtt age ctg cat ttg 624 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 

ctt tct cct gga age cat tea ttg ttc acc aga gee att ctg caa agt 672 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 215 220 

ggt tec gck aat. get cct tgg gcg gta aca tct ctt tat gaa get agg 720 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 7 68 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 



318 



ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc actgac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

tte age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag tte ace aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac ega tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glii 
420 425 430 

tgg atg gga gtg atg cat ggc get gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Ala Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr. Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 



aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 



1488 



319 



gaa caa aaa tat eta acc ttg aat aca gag tea aea aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aea gga aat- att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 150 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 150 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 









180 










Thr 


Leu 


Phe 


Gly Glu 


Ser 


Ala Gly 






195 










200 


Leu 


Ser 


Pro 


Gly Ser 


His 


Ser 


Leu 




210 










215 




Gly Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


225 










230 






Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 










245 








Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 








260 










Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 






275 










280 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp Gly 




290 










295 




He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


305 










310 






Val 


Asn 


Lys 


Asp Glu 


Gly 


Thr 


Ala 










325 








Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser 


He 








340 










Gly Leu 


Lys 


He 


Phe 


Phe 


Pro Gly 






355 










360 


He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 




370 










375 




Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp Val 


385 










390 






Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 










405 








Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 








420 










Trp Met 


Gly 


Val 


Met 


His 


Gly Ala 






435 










440 


Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 




450 










455 




Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


465 










470 






Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 










485 








Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 








500 










Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 






515 










520 


Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 




530 










535 




Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


545 










550 






Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 



565 



<210> 151 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 



320 



185 










190 






Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 










205 








Phe 


Thr 


Arg Ala 


He Leu 


Gin 


Ser 








220 










Val 


Thr 


Ser 


Leu 


Tyr Glu 


Ala 


Arg 






235 










240 


Leu 


Thr 


Gly Cys 


Ser Arg 


Glu 


Asn 




250 










255 




Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 


265 










270 






Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 










285 








Asp 


Phe 


Leu 


Thr 


Asp Met 


Pro 


Asp 








300 










Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 






315 










320 


Phe 


Leu 


Val 


Tyr 


Gly Ala 


Pro 


Gly 




330 










335 




He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 


345 










350 






Val 


Ser 


Glu 


Phe 


Gly Lys 


Glu 


Ser 










365 








Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 








380 










Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 






395 










400 


Phe 


Ser 


Glu 


Trp 


Gly Asn 


Asn 


Ala 




410 










415 




Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 


425 










430 






Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 










445 








Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 








460 










Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 






475 










480 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 




490 










495 




Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 


505 










510 






Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 










525 








Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 








540 










Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 






555 










560 


Glu 


Ser 


Cys 


Val 


Gly Leu 







570 



<220> 
<221> CDS 



321 

<222> {!)... (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 151 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 . 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gee act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
. 100 105 110 

att. tat ggt ggt ggt ttt caa act gga aca tea tct tta eat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 . 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 ^ 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 



act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 



624 



322 



ctt tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt e*tt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gea ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct gge 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 " 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe. Pro Gly Val Ser Glu Phe Gly Lys Glu Ser . 
355 360 365 

ate ctt ttt cat tac aca gae tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp. Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cae cga tec tec aaa ctt ccg tgg. cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat gge gag gaa att gaa ttt gtc ttt ggt tta 1344 



323 

Trp Met Gly Val Met His Gly Glu Glu He Glu Phe Val Phe Gly Leu 

435 440 445 i 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 

450 455 ' 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 

465 470 475 480 



aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

aaa eta egt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 

Lys Leu Arg Ala Gin Gin Cys. Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 



gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cge tgg aac aat tac atg atg.gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 152 
<211> 574 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 152 

Glu Asp Asp He He He Ala Thr 

1 5 
Asn Leu Thr Val Phe Gly Gly Thr 
20 

Tyr Ala Gin Pro Pro Leu Gly Arg 

35 40 
Leu Thr Lys Trp Ser Asp He Trp 



Lys Asn Gly Lys Val Arg Gly Met 

10 15 
Val Thr Ala Phe Leu Gly He Pro 
25 ♦ 30 

Leu Arg Phe Lys Lys Pro Gin Ser 
45 

Asn Ala Thr Lys Tyr Ala Asn Ser 



324 



50 
Cys Cys 
65 

Met Trp 

Val Trp 

lie Tyr 

Asp Gly 
130 
Asn Tyr 
145 

Glu Ala 

Trp Val 

Thr Leu 

Leu Ser 
210 
Gly Ser 
225 

Asn Arg 

Glu Thr 

Leu Leu 

Asn Phe 
290 
lie Leu 
305 

Val Asn 

Phe Ser 

Gly Leu 

lie Leu 
370 
Tyr Arg 
385 

Pro Ala 



Gin Asn 

Asn Pro 

lie Pro 
100 
Gly Gly 
115 

Lys Phe 

Arg Val 

Pro Gly 

Gin Lys 
180 
Phe Gly 
195 

Pro Gly 

Xaa Asn 

Thr Leu 

Glu He 
260 

Asn Glu 
275 

Gly Pro 

Leu Glu 

Lys Asp 

Lys Asp 
340 
Lys He 
355 

Phe His 
Glu Ala 
Leu Glu 



He Asp 

70 
Asn Thr 
85 

Ala Pro 



Phe Phe 

Trp Met 

Pro Leu 
450 
Arg Ser 
465 

Asn Glu 
Glu Gin 



Tyr Tyr 

420 
Gly Val 
435 ■ 
Glu Arg 

He Val 

Thr Gin 

Lys Tyr 
500 



Gly Phe 

Leu Ala 

Gly Ala 
150 
Asn Met 
165 

Asn He 
Glu Ser 
Ser His 

Ala Pro 

230 
Asn Leu 
245 

He Lys 

Ala Phe 

Thr Val 

Leu Gly 
310 
Glu Gly 
325 

Asn Asn 
Phe Phe 

Tyr Thr 

Leu Gly 
390 
Phe Thr 
'405 

Phe Glu 



55 

Gin Ser Phe 

Asp Leu Ser 

Lys Pro Lys 
105 

Gin Thr Gly 

120 

Arg Val Glu 
135 

Leu Gly Phe 

Gly Leu Phe 

Ala Ala Phe 
185 

Ala Gly Ala 

200 
Ser Leu Phe 
215 

Trp Ala Val 

Ala Lys Leu 

Cys Leu Arg 
265 

Val Val Pro 

280 
Asp Gly Asp 

295 

Gin Phe Lys 

Thr Ala Phe 

Ser He He 
345 

Pro Gly Val 

360 
Asp Trp Val 
375 

Asp Val Val 



Pro Gly 

75 
Glu Asp 
90 

Asn Ala 

Thr Ser 

Arg Val 

Leu Ala 
155 
Asp Gin 
170 

Gly Gly 

Ala Ser 

Thr Arg 

Thr Ser 
235 
Thr Gly 
250 

Asn Lys 

Tyr Gly 

Phe Leu 

Lys Thr 
315 
Leu Val 
330 

Thr Arg 
Ser Glu 

Asp Asp 



Met His 

Arg Asp 

Lys Arg 
470 
Asn Asn 

485 

Leu Thr 



Lys Lys Phe 

His Arg Ser 

425 

Gly Glu Glu 
440 

Asn Tyr Thr 
455 

Trp Ala Asn 

Ser Thr Ser 

Leu Asn Thr 
505 



Gly Asp 
395 
Ser Glu 
410 

Ser Lys 

He Glu 

Lys Ala 

Phe Ala 
475 
Trp Pro 
490 

Glu Ser 



60 

Phe His 

Cys Leu 

Thr Val 

Ser Leu 
125 
He Val 
140 

Leu Pro 

Gin Leu 

Asn Pro 

Val Ser 
205 

Ala He 
220 

Leu Tyr 

Cys Ser 

Asp Pro 

Thr Pro 
285 
Thr Asp 

300 

Gin He 

Tyr Gly 

Lys Glu 

Phe Gly 
365 
Gin Arg 
380 

Tyr Asn 

Trp Gly 

Leu Pro 

Phe Val 
445 
Glu Glu 
460 

Lys Tyr 



Gly Ser 

Tyr Leu 

95 
Leu He 
110 

His Val 

Val Ser 

Gly Asn 

Ala Leu 
175 
Lys Ser 
190 

Leu His 

Leu Gin 

Glu Ala 

Arg Glu 
255 
Gin Glu 
270 

Leu Ser 
Met Pro 

Leu Val 

Ala Pro 
335 
Phe Gin 
350 

Lys Glu 



Pro Glu 

Phe He 

Asn Asn 
415 
Trp Pro 

430 

Phe Gly 



Glu 
80 
Asn 

Trp 

Tyr 

Met 

Pro 
160 
Gin 

Val 

Leu 

Ser 

Arg 
240 
Asn 

He 

Val 

Asp 

Gly 
320 
Gly 

Glu 

Ser 

Asn 



Val Phe 
Thr Arg 



He Leu 

Gly Asn 

Lys Ser 
495 
He Met 
510 



Cys 
400 
Ala 

Glu 

Leu 

Ser 

Pro 
480 
Thr 

Thr 



325 



Lys Leu Axg 


Ala Gin Gin Cys 


Arg Phe Trp Thr Ser 


Phe 


Phe 


Pro 


Lys 


515 




520 


525 








Val Leu Glu 


Met Thr Gly Asn 


lie Asp Glu Ala Glu 


Trp 


Glu 


Trp 


Lys 


530 


535 


540 










Ala Gly Phe 


His Arg Trp Asn 


Asn Tyr Met Met Asp 


Trp 


Lys 


Asn 


Gin 


545 


550 


555 








560 


Phe Asn Asp 


Tyr Thr Ser Lys 


Lys Glu Ser Cys Val 


Gly 


Leu 








565 


570 











<210> 153 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 153 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1.5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 . 70 75 . 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 



gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 



432 



) 



326 



aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt eag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age etg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tet cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tet ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 " 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ecc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

ctt ctg aat gaa gca ttt gtt gte ecc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gae atg cca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gte tat ggt get cct gge 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act* aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
. 340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 



ate ctt ttt eat tac aca gae tgg gta gat gat eag aga cct gaa aac 



1152 



327 



He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn - 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc ttt gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Phe Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Glh Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc eat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 154 
<211> 574 
<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 154 



KsLM riSp 


Asp 


1 xe 


ixe 


ixe 


Hxa 


1 nr 


Lys 


Asn 


vjxy 


Lys 


Val 


Arg 


oxy 


LYiet 


1 














1 n 

X u 










1 ^ 

X U 




Asn Leu 


inr 


vai 


f ne 


Gxy 


Giy 


1 nr 


vai 


Thr 


Aia 


rne 


Leu Gly 


T 1 

X xe 


Pro 






on 










ZD 
















Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Pne 


Lys 


Lys 


Pro 


Gin 


Ser 




Jo 










A A 
4 U 










4 b 








Leu Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 


bO 










bb 










C A 










Cys Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Pne 


His 


Gly 


Ser 


Glu 


65 








70 










75 










0 A 

80 


Met Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 








85 










90 










A C 

95 




Val Trp 


lie 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 






100 










1 A C 

105 










110 






lie Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 




TIC 

lib 










T 0 A 
120 










IOC 

12b 








Asp Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 


130 










loo 










14 U 










Asn Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


TV 1 M 

Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


14 0 








IbU 










ICC 

lob 










loU 


Giu Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Fne 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 








loo 










1 "7 n 
X / u 










X / D 




Trp val 


Gin 


Lys 


Asn 


lie 


Ala 


Ala 


rne 


GXy 


Gly 


Asn 


Pro 


Lys 


Ser 


val 






io u 










X 0 D 










190 






inr Lieu 


fne 


<jj.y 


oXU 


Ser 


/\xa 


vjxy 


Ala 

Axa 


Hxa 


Ser 


V ax 


Ser 


Leu 


nX S 


Leu 














^ u w 










205 








Leu Ser 


Pro 


Vjxy 


oer 


nxp 


C Q 


Leu 


rrne 


I nr 


Arg 


Ala 
/AXd 


He 


Leu 


Pin 


oer 


z ± u 




















£. ^ U 










oiy 06r 


Ado 


A o n 




irx o 


irp 


A 1 

riXd 


V dX 


i IIX 


OCX. 


T 01 1 


Tyr 


Glu 


Ala 

r\±. d 


A rn 

rlJL y 


225 








230 










235 










240 


Z\ c: o Z\ •'y* rr 
X 1 (J 


Th -r 
1 ill. 


lieu 




Leu 




iiy s 


lie u 


Thr 


0 -L _Y 




Ser 


Arg 


Glu 


Asn 








245 










250 










255 










J. J. c 


lay o 






A r*rr 


f^Ol 1 


T.\/Q 
i_l 0 


A 


Pro 


Gin 


f;i n 


X -L C 






260 










265 










270 






Leu Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 




275 










280 










285 








Asn Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp Met 


Pro 


Asp 


290 










295 










300 










lie Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 








310 










315 










320 


Val Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly Ala 


Pro 


Gly 








325 










330 










335 




Phe Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 






340 










345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly Lys 


Glu 


Ser 




355 










360 










365 








lie Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 


370 










375 










380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 



329 



385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Tro 


Glv 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tvr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Tro 


Pro 


Glu 








420 










425 










430 






Trp Met 


Gly 


Val 


Met 


His 


Gly 


Phe 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr Thr Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg Ser 


X X c 


Val 


Lys 




i tp 


Ala 


Asn 


Phe 


Ala 




Tvr 


J. y 


Asn 


Pro 


•4 65 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 




O v7 1. 


Thr 


Ser 


Trp 


IT J_ 


Val 


Phe 


T.\/ Q 

j_i_y o 


X. 


Thr 










485 










490 










495 




Glu 


Gin 


T.\/c: 

ij_y o 


Tyr 


Leu 


Thr 




Asn 


Thr 


Glu 


Qck v- 
O C I. 


1 1 IX. 


r\±. \^ 






Thr 

X ill. 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


•Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 
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<210> 155 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 155 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 ' 10 15 



aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

ctg acc aag tgg tct •gat att tgg aat gcc aca aaa tat gca aat tct 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 

65 70 75 80 



330 



•atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser. Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn > Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 7 68 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ece caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 

260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ece tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ceg ace gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 



ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 



960 



331 



lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt' tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

tte ago aaa gat aac aat agt ate ata aet aga aaa gaa ttt eag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tee 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 . 

ate ctt ttt eat tac aca gac tgg gta gat gat eag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn' 
370 375 380 

tae egt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

ect gee ttg gag tte ace aag aag tte tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt tte tae tat ttt gaa eae ega tee tec aaa ett eeg tgg eca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
.420 425 430 

tgg atg gga gtg atg cat ggc ggt gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Gly Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cet etg gaa aga aga gat aat tae aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gea aaa tat ggg aat eca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag aet eag aac aat age aca age tgg cct gtc tte aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta aec ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga tte tgg aca tea ttt ttt eca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp. Lys 



1632 



332 



530 535 . 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 156 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> ; 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 156 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

.35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu. Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 ' 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 

210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 



1680 



1722 



333 



260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 

275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

Val Ash Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

Tvr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Gly Glu He Glu Phe Val Phe Gly Leu 

435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

' Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
. 565 570 

<210> 157 
<211> 1722 



<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1).,.(1722) 

<223> synthetic butyrylcholinesterase variant 



<400> 157 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 15 



334 



aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 • 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta . aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp. Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg' gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

% 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 



720 



768 



335 



Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 

Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 



ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 



864 



aac ttt ggt ecg ace gtg gat ggt gat ttt etc act gae atg cea gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gae tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His. Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cea gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc eat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly His Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga. gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cea 14 40 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 



336 



465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta aee ttg aat aea gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get eaa eaa tgt cga tte tgg aea tea ttt ttt eea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aea gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat ege tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 

545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 158 

<211> 574 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 158 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 5'5 60 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 
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He 


Tyr 


Gly Gly 


Gly 


Phe 


Gin 


Thr 






115 










120 


Asp Gly. Lys 


Phe 


Leu 


Ala 


Arg 


Val 




130 










135 




Asn Tyr Arg Val 


Gly Ala 


Leu 


Gly 


145 










150 






Glu 


Ala 


Pro Gly 


Asn 


Met 


Glv 


Leu 










165 








Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 








180 










Thr 


Leu 


Phe 


Gly 


\J J- Ui 


Ser 


Ala 


Glv 

vj J. jr 






195 










200 


Leu 


Ser 


Pro Gly 


Ser 


His 


Ser 


Leu 




210 










215 




Gly Ser 


Xaa 


Asn 


Ala 


Pro 




Ala 


225 










•230 






Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 










245 








Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 








260 










Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 






275 










280 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 




290 










295 




He 


Leu 


Leu 


Glu 


Leu Gly Gin 


Phe 


305 










310 






Val 


Asn 


Lys 


Asp 


Glu 


Gly Thr 


Ala 










325 








Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 








340 










Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 




* 


355 










360 


lie 


Leu 


Phe 


His. 


Tyr 


Thr 


Asp 






370 










375 




Tyr Arg Glu Ala 


Leu 


Gly 


Asp 


Val 


385 










390 






Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 










405 








Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 








420 










Trp 


Met 


Gly Val 


Met 


His 


Gly 


His 






435 










440 


Pro 


Leu 


Glu Arg 


Arg Asp 


Asn 


Tvr 




450 










455 




Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


465 










470 






Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 










485 








Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 








500 










Lys 


Leu 


Arg 


Ala 


Gin Gin Cys 


Arg 






515 










520 


Val 


Leu 


Glu 


Met 


Thr Gly Asn 


He 




530 










535 




Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


545 










550 






Phe 


Asn Asp Tyr 


Thr 


Ser 


Lys 


Lys 



Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 










125 








Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 








140 










Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 






155 










160 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 




170 










175 




Phe 


Glv 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 


185 










190 






Ala- 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 










205 








Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 








220 










Val 


Thr 


Ser 


Leu 


Tvr 


Glu 


Ala Arg 






235 










Z 4 U 


Leu 


Thr 


Glv 


Cys 


Ser 


Arg 


L3J.U 


Asn 




250 










O t; t; 




Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 


265 










270 






Pr"n 


Tvr 
lyj. 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 










285 








Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 








300 










Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 






315 










320 


Phe 


Leu 


Val 


Tvr 


Glv 


Ala 


Pro 


Gly 




330 










335 




He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 


345 










350 






Val 


Ser 


Glu 


Phe 


Glv 


Lys 


Glu 


Ser 










365 








Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 








380 










Val 


Gly 


Asp 


Tvr 


Asn 


Phe 


He 


Cys 






395 










400 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 




410 










415 




Ser 


Ser 


Lvs 


Leu 


Pro 


Trp 


Pro 


Glu 


425 










430 






Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly Leu 










445 








Thr 


Lvs 


Ala 


Glu 


Glu 


He 


Leu 


Ser 








460 










Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 






475 










480 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 




490 










495 




Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 


505 










510 






Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 










525 








Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 








540 










Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 






555 










560 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







338 



565 570 

<210> 159 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1)...(1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 159 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 ^ 80 

atg tgg aac . cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 



att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 1,60 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



339 



Glu Ala Pro'Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 " 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 67'2 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 • 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tee 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 



340 



385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu.Glu Phe Thr Lys. Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc ttg gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Leu Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 ^ 460 . 

aga tec ata gtg aaa egg tgg gca aat ttt. gca aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta egt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc eat cge tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr. Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 160 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221>VARIANT 
<222> 227 
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<223> Xaa = Ala 



<400> 160 
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Gly 
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Glu 


Arg 


val 
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val 
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loO 
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Leu 


Gly 
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Gly 
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Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 
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Leu 


Leu 


Glu 
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Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 
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310 










315 
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Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 
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Phe 


Leu 


Val 
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Pro 


Gly 
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Phe 
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Asn 


Asn 


Ser 


He 


He 


Thr 


Ara 


Lvs 


Glu 


Phe 


Gin 


Glu 








340 
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350 
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Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp' 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe- 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 



420 425 430 



342 



Trp 


Met 


Gly 

435 


Val 


Met 


His 


Gly 


Leu 
440 


Glu 


He 


Glu 


Phe 


Val 
4 45 


Phe 


Gly 


Leu 


Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 
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Ser 


He 


Val 


Lys 
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Trp Ala 


Asn 


Phe 
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Lys 


Tyr 


Gly 


Asn 


Pro 


465 
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Asn 


Glu 


Thr 


Gin 


Asn 

485 


Asn 


Ser 


Thr 


Ser 


Trp 

490 


Pro 


Val 


Phe 


Lys 


Ser 
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Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 
505 


Glu 


Ser 


Thr 


Arg 


He 
510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys 


Arg 
520 


Phe 


Tro 


Thr 


Ser 


Phe 
525 


Phe 


Pro 


Lys 


Val 


Leu 
530 


Glu 


Met 


Thr 


Gly 


Asn 
535 


He 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 
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555 
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Phe 
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Asp 


Tyr 


Thr 
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Ser 


Lys 


Lys 


Glu 


Ser 
570 


Cys 


Val 


Gly 


Leu 







<210> 161 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . • . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 161 

gaa gat gac ate ata 
Glu Asp Asp He He 
1 5 

aac ttg aca gtt ttt 
Asn Leu Thr Val Phe 
20 

tat gca cag oca cot 
Tyr Ala Gin Pro Pro 
35 

ctg acc aag tgg tot 
Leu Thr Lys Trp Ser 
50 

tgc tgt cag aac ata 
Cys Cys Gin Asn He 
65 

atg tgg aac cca aac 
Met Trp Asn Pro Asn 
85 

gta tgg att cca gca 
Val Trp He Pro Ala 



att gca aca aag aat gga aaa gtc aga ggg atg 
He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
10 15 

ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
25 30 

ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
40 45 

gat att tgg aat gcc aca aaa tat gca aat tct 
Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
55 60 

gat caa agt ttt cca ggc ttc cat gga tea gag 
Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
70 75 80 

act gac etc agt gaa gac tgt tta tat eta aat 
Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
90 95 

cct aaa cca aaa aat gcc act gta ttg ata tgg 
Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 



343 



100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 4 32 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130. 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg oca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get eca ggg aac atg ggt tta ttt gat caa eag ttg get ett eag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 ■ 175 

tgg gtt caa aaa aat ata gea gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gea gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gek aat get cct tgg geg gta aca tct ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tge tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 '250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat eee caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ett ctg aat gaa gca ttt gtt gtc eee tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ceg acc gtg gat ggt gat ttt etc act gae atg eca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa acc eag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 



344 



ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc atg gaa att gaa ttt gtc ttt ggt tta 1344 

Trp Met Gly Val Met His Gly Met Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 1440 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



345 



ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

162 
574 
PRT 

Artificial Seguence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 162 
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Ser 
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He 
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Xjy o 
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50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


vj J. y 




Glu 


65 










70 










75 










80 


Met 


Tro 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tvr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Tro 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He. 


Leu 


Gin 


Ser 
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215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 



<210> 
<211> 
<212> 
<213> 
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305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Met Glu He Glu Phe Val Phe Gly Leu 

435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He . Leu Ser 

450 455 . 460- 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn. Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu* Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 163 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) • . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 163 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 



tat gca cag cca act ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 



347 



35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn .Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
.85 90 ■ .95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 - 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cet 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt- gta 57 6 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt . age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 • 200 205 

ett tct cct gga age cat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg geg gta aca tct ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat ccc eaa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 
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ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace eag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag .gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cae ega tee tee aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc aat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Asn Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392. 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 
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gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get eaa caa tgt cga tte tgg aea tea ttt ttt cea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aea gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 . 550 555 560 

ttt aac gat tae act age aag. aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 164 
<211> 574 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 164 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 
35 


Pro 


Pro 


Leu 


Gly 


Arg 
40 


Leu 


Arg 


Phe 


Lys 


Lys 
45 


Pro 


Gin 


Ser 


Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr Ala Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 
85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 
95 


Asn 


Val 


Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu 
110 


He 


Trp 


He 


Tyr 


Gly 
115 


Gly 


Gly 


Phe 


Gin 


Thr 

120 


Gly 


Thr 


Ser 


Ser 


Leu 

125 


His 


Val 


Tyr 


Asp 


Gly 
130 


Lys 


Phe 


Leu 


Ala 


Arg 
135 


Val 


Glu 


Arg 


Val 


He 
140 


Val 


Val 


Ser 


Met 


Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro Gly Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 
165 


Met 


Gly 


Leu 


Phe 


Asp 
170 


Gin 


Gin 


Leu 


Ala 


Leu 
175 


Gin 
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Trp 


Val 


Gin 


Lys 
180 


Asn 


He 


Ala 


Ala 


Phe 
185 


Gly 


Gly 


Asn 


Pro 


Lys 
190 


Ser 


Val 


Thr 


Leu 


Phe 


Gly Glu 


Ser 


Ala 


Gly Ala Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Glv 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Ara 


Thr 


Leu 


Asn 
245 


Leu 


Ala 


Lys 


Leu 


Thr 
250 


Gly 


Cys 


Ser 


Arq 


Glu 
255 


Asn 


Glu 


Thr 


Glu 


He 


He 


Lvs 


Cvs 

J; 


Leu Arg Asn 


Lvs 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro Tyr 


Glv 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Glv 


Pro 


Thr 


Val 


Asp 


Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










lie 


Leu 


Leu 


Glu 


Leu 


Glv 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Glv 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 
325 


Gly 


Thr 


Ala 


Phe 


Leu 
330 


Val 


Tvr 


Gly 


Ala 


Pro 
335 


Glv 


Phe 


Ser 


Lys 


Asp Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








lie 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp Val Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tvr 


Arcf 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val Gly 


Asp 


Tvr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 
405 


Thr 


Lys 


Lys 


Phe 


Ser 
410 


Glu 


Tro 


Glv 


Asn 


Asn 
415 


Ala 


Phe 


Phe 


Tvr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Ser 
425 


Ser 


Lys 


Leu 


Pro 


Tro 

430 


Pro 


Glu 


Tro 


Met 


Glv 
435 


Val 


Met 


His 


Glv 


Asn 
440 


Glu 


He 


Glu 


Phe 


Val 
445 


Phe 


Glv 


Leu 


Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


lie 


Val 


Lys 


Arg 


Tro 


Ala 


Asn 


Phe 


Ala 


Lys 


Tvr 


Glv 


Asn 


Pro 


465 










470 










475 










480- 


Asn 


Glu 


Thr 


Gin 


Asn 

485 


Asn 


Ser 


Thr 


Ser 


Trp 

490 


Pro 


Val 


Phe 


Lvs 


Ser 

495 


Thr 


Glu 


Gin 


Lvs 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 
505 


Glu 


Ser 


Thr 


Arq 


He 
510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys 


Arg 
520 


Phe 


Trp 


Thr 


Ser 


Phe 
525 


Phe 


Pro 


Lys 


Val 


Leu 

530 


Glu 


Met 


Thr 


Gly 


Asn 

535 


He 


Asp 


Glu 


Ala 


Glu 

540 


Trp 


Glu 


Trp 


Lys 


Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 



<210> 165 
<211> 1722 

<212> DNA 

<213> Artificial Sequence 



351 



<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 165 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 4 8 

Glu Asp Asp lie lie He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 14 4 

Tyr A-la Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 24 0 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta eat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 • 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 



act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 



624 



352 



195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att etg caa agt 672 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 215 220 

ggt tee gek aat get cct tgg geg gta aca tct ctt tat gaa get agg 720 

Gly Ser Xaa Asn Ala Pro Trp Ala Val .Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

aac aga acg ttgaac tta get aaa ttg act ggt tgc tct aga gag aat 768 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn. Lys Asp Pro Gin Glu lie 

260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 

275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg eca gac 912 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

. 290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

ggt tta aaa ata ttt ttt eca gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 

385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

ttt ttc tac tat ttt gaa eac ega tec tec aaa ctt ccg tgg eca gaa 1296 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 



353 



tgg atg gga gtg atg cat ggc cag gaa att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Met His Gly Gin Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta egt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc eat egc tgg aac aat tac atg atg gae tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys .Glu Ser Cys Val Gly Leu 
565 570 

<210> 166 

<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 166 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 



354 







35 










40 










45 








Leu 


Thr 


Lvs 


Trp 

It 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cvs 


Cvs 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly* 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






lie 


Tvr 


Glv 


Glv 


Glv 


Phe 


Gin 


Thr 


Gly Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Glv 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 






Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tvr 


Arg 


Val 


Glv 


Ala 


Leu 


Glv 

W J. Jf 


r ne 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Glv 


Asn 


Met 


Glv 


Leu 


rne 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










inn 










175 






Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


fne 


bly 


Gly Asn 


Pro 


Lys 


Ser 


Val 








180 










1 O J 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


TV 1 -» 

Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








lieu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


rne 


inr 


Arg Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Kj JL y 






Asn 


Ala 


Pro 




Ala 


vai 


1 nr 


Ser 


Leu 


Tvr 

X _y J. 


Glu 


Ala 


Arg 


225 










230 










235 










240 






Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


i nr 


Gly Cys 


Se'r 


Arg 


Glu 


Asn 










245 










^ J \J 










255 




Glu 


Thr 


Glu 


lie 


He 


Lys 


Cys 


Leu 


Arg 


7\ cr T~i 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










^ \J sJ 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


IT i t_> 


iyr 


Gly Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Glv 






Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










lie 


Leu 


Leu 


Glu 


Leu 


Glv 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 

Jr 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Glv 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Glv 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Glv 


Val 


Ser 


Glu 


Phe 


Gly 


Lvs 


Glu 


Ser 






355 










360 










365 








lie 


Leu 


Phe 


His 


Tvr 


Thr 


Asp 

IT 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tvr 


Arq 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tvr 


Tvr 


Phe" 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Tro 


Met 


Glv 


Val 


Met 


His 


Glv 


Gin 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










4 60 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










490 










495 





355 



Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 167 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 167 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala. Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 



356 



130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett eag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gea gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gea get tea gtt age etg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tet cct gga age cat tea ttg ttc ace aga gee att etg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tet ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ett etg aat gaa gca ttt gtt gte cec tat ggg act cet ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt eeg ace gtg gat ggt gat ttt etc act gae atg cca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa ace eag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 . 320 

gtt aat aaa gat gaa ggg aca get ttt tta gte tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 



ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 



1104 



357 



355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370. ^ 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 

385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga.aat aat gcc 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cea gaa 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat gge agg gaa att gaa ttt gtc ttt ggt tta 

Trp Met Gly Val Met His Gly Arg Glu He Glu Phe Val Phe Gly Leu 

435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 

450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gea aaa tat ggg aat cea 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 

465 470 ^ 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa . caa tgt cga ttc tgg aca tea ttt ttt cea aaa 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520. 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 

545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 168 
<211> 574 
<212> PRT 



358 



<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 168 



Glu Aep 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg Gly Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 
35 


Pro 


Pro 


Leu 


Gly 


Arg 
40 


Leu 


Arg 


Phe 


Lys 


Lys 
45 


Pro 


Gin 


Ser 


Leu 


Thr 
50 


Lys 


Trp 


Ser 


Asp 


He 
55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 

85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 

95 


Asn 


Val 


Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu 
110 


He 


Trp 


He 


Tyr 


Gly Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 
130 


Lys 


Phe 


Leu 


Ala 


Arg 
135 


Val 


Glu 


Arg 


Val 


He 
140 


Val 


Val 


Ser 


Met 


Asn 


Tyr 


Arg Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 
195 


Gly 


Glu 


Ser 


Ala 


Gly 
200 


Ala 


Ala 


Ser 


Val 


Ser 
205 


Leu 


His 


Leu 


Leu 


Ser 


Pro Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 
260 


He 


Lys 


Cys 


Leu 


Arg 
265 


Asn 


Lys 


Asp 


Pro 


Gin 
270 


Glu 


He 


Leu 


Leu 


Asn 

275 


Glu 


Ala 


Phe 


Val 


Val 
280 


Pro 


Tyr 


Gly 


Thr 


Pro 

285 


Leu 


Ser 


Val 


Asn 


Phe 
290 


Gly 


•Pro 


Thr 


Val 


Asp 
295 


Gly 


Asp 


Phe 


Leu 


Thr 
300 


Asp 


Met 


Pro 


Asp 


He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr Gly Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He 


He 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 


Gly 


Leu 


Lys 
355 


He 


Phe 


Phe 


Pro 


Gly 
360 


Val 


Ser 


Glu 


Phe 


Gly 
365 


Lys 


Glu 


Ser 



359 



lie Leu 


Phe 


His 


Tyr 


Thr 


Asp Trp Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 


370 










375 










380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 








390 










395 










400 


Pro Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 








405 










410 










415 




Phe Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 






420 










425 










430 






Trp Met 


Gly 


Val 


Met 


His 


Gly Arg Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 




435 










440 










445 








Pro Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 


450 










455 










460 










Arg- Ser 


He 


Val 


Lys 


Arg 


Trp Ala Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


4 65 








470 










475 










480 


Asn Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 








485 










490 










4 95 




Glu Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 






500 










505 










510 






Lys Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




J X ^ 










520 


















Val Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 










535 










540 










Ala Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 










555 










560 


Phe Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


C o r~ 


v^yo 


V ax 


oxy 


Leu 












565 










570 














<210> 169 




























<211> 1722 




























<212> DNA 




























<213> Artificial Sequence 




















<220> 






























<221> CDS 




























<222> (1)... 


. (1722) 
























<223> synthetic 


butyrylcholinesterase variant 










<400> 169 




























gaa gat 


gac 


ate 


ata 


att 


gca 


aca 


aag 


aat 


gga 


aaa 


gt c 


aga 


nan 

y y y 


a t g 


Glu Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 






5 










10 










15 




aac ttg 


aca 


gtt 


ttt 


ggt 


ggc 


acg 


gta 


aca 


gcc 


ttt 


ctt 


oca 


att 


ccc 


Asn Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 






20 










25 










30 






tat gca 


cag 


cca 


cct 


ctt 


ggt 


aga 


ctt 


cga 


ttc 


aaa 


aag 


cca 


cag 


tct 


Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 




35 










40 










45 








ctg acc 


aag 


tgg 


tct 


gat 


att 


tgg 


aat 


gcc 


aca 


aaa 


tat 


gca 


aat 


tct 


Leu Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 


50 










55 










60 










tgc tgt 


cag 


aac 


ata 


gat 


caa 


agt 


ttt 


cca 


ggc 


ttc 


cat 


gga 


tea 


gag 


Cys Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 



360 



. 65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tot tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age eat tea ttg ttc ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac ^ga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ecc caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ctt ctg aat gaa gca ttt gtt gte ecc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 



aac ttt ggt eeg ace gtg gat ggt gat ttt etc act gac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 



912 



361 



ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Vai Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct gge 1008 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

.ttc age aaa gat aac aat agt ate ata aet aga aaa gaa ttt eag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ett ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 

385 390 395 400 

cct gcc ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ceg tgg cea gaa 1296 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tct gaa att gaa ttt gtc ttt ggt tta 1344 

Trp Met Gly Val Met His Gly Ser Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cea .1440 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 

465 470 475 480 

aat gag aet cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 1536 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cea aaa 1584 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



362 



gtc ttg gaa atg aca gga aat att gat gaa gca.gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 170 
<211> 574 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 170 



Glu Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 






5 










10 










15 




Asn Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu Gly 


He 


Pro 






20 










25 










30 






Tyr Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 




35 










40 










45 








Leu Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 


50 










55 










60 










Cys Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 








70 










75 










80 


Met Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 








85 










90 










95 




Val Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 






100 










105 










110 






He Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 




115 










120 










125 








Asp Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 


130 










135 










140 










Asn Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro Gly 


Asn 


Pro 


145 








150 










155 










160 


Glu Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 








165 










170 










175 




Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 






180 










185 










190 






Thr Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 




195 










200 










205 








Leu Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 


210 










215 










220 










Gly Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 








230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser Arg 


Glu 


Asn 
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245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Vai 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly Asp 


Phe 


Leu 


Thr Asp Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly Ala 


Pro 


Giv 










325 










330 










335 




Phe 


Ser 


Lvs 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Ara 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly Leu 


Lvs 


He 


Phe 


Phe 


Pro 


Gly Val 


Ser 


Glu 


Phe 


Gly Lys 


Glu 


Ser 






355 










ODU 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 










380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly Asn Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tvr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 










420 










425 










430 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly 


Ser 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Tro 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Tm 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










4 90 










495. 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly Leu 







565 570 



<210> 171 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . • , (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 171 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly 
15 10 15 



364 



aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 14 4 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aaC cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85- 90 . . 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tet tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 

145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 57 6 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 . 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala. Ala Ser Val Ser Leu His Leu 
195 200 ' 205 

ctt tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 



ggt tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 



720 



365 



225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gae atg cea gac 912 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

.290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 

lie Leu Leu Glu Leu Gly Gin :Phe Lys Lys Thr Gin lie Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt. ttt cea gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 . 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 

385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

ttt ttc tac tat ttt gaa cae cga tec tec aaa ctt ccg tgg cea gaa 1296 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys .Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc act gaa att gaa ttt gtc ttt ggt tta 1344 

Trp Met Gly Val Met His Gly Thr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 

450 455 460 



366 



aga tec ata gtg aaa egg tgg gcaaat ttt gca aaa tat ggg aat cea 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 . 480 

aat gag aet cag aac aat age aea age tgg ect gtc ttc aaa age aet 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aea aga ata atg acg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta egt get eaa caa tgt cga ttc tgg aea tea ttt ttt cea aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 172 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 

<222> 227 
<223> Xaa = Ala 

<400> 172 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1.5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 



367 



lie 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val. 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Giu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 










325 










330 










335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 








340 










345 










350 






Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 




370 










375 








380 










Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly 


Thr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










4 60 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










4 90 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Pne 


Trp 


Thr 


Ser 


Pne 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 
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565 570 

<210> 173 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 173 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 r 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag oca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 



gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 



369 



tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asri lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 . • 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
. 195 200 205 

ctt tct cct gga age cat tea ttg tte ace aga gee att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 215 220 

ggt tee gck aat get cct tgg geg gta aea tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tge tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc cec tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 

275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gae atg eca gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct gge 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

tte age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gae tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 ' 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat tte ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 



370 



cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 . 430 

tgg atg gga gtg atg cat ggc tat act att gaa ttt gtc ttt ggt tta 
Trp Met Gly Val Met His Gly Tyr Thr He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 51.0 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys. Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 174 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



371 



<400> 174 



Glu Asp 


Asp 


He 


1 








Asn 


Leu 


Thr 


Val 








20 


Tvr 


Ala 


Gin 


Pro 






35 




L6U 


Thr 


Lvs 


Trp 




50 






Cys 


Cys 


Gin 


Asn 


65 








Met 


Trp 


Asn 


Pro 


Val. 


Trp 


He 


Pro 








100 


He 


Tyr 


Gly 


Gly 






J. X J 




Asp Gly 


Lys 


tllc 




130 






Asn 


Tyr 


riX. g 


V dx 


145 








Glu 


Ala 


It I. 


vjx y 


Trp Val 


Gin 


Lys 








180 


Thr 


Leu 


irne 


oxy 










Leu 


Ser 


Pro 


oxy 




210 






Gly 


Ser 


/\,CXCL 




225 








Asn Arg 


Thr 

X 111. 


T.on 


Glu 


Thr 


Glu 


He 








260 


Leu 


Leu 


Asn 


Glu 






275 




Asn 


Phe 


Glv 


Pro 




290 






He 


Leu 


Leu 


Glu 


305 








Val 


Asn 


Lvs 


AsD 


Phe 


Ser 


Lys 


Asp 








340 


Gly Leu 


Lvs 


He 






355 




He 


Leu 


Phe 


His 




370 






Tyr 


Arg 


Glu 


Ala 


385 








Pro 


Ala 


Leu 


Glu 


Phe 


Phe 


Tyr 


Tyr 








420 


Trp 


Met 


Gly 


Val 






435 





He He Ala Thr 

5 

Phe Gly Gly Thr 

Pro Leu Gly Arg 
40 

Ser Asp He Trp 
55 

He Asp Gin Ser 
70 

Asn Thr Asp Leu 
85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Ala Arg Val 

135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 
165 

Asn He Ala Ala 

Glu Ser Ala Gly 

200 

Ser His Ser Leu 
215 

Ala Pro Trp Ala 
230 

Asn Leu Ala Lys 
245 

He Lys Cys Leu 

Ala Phe Val Val 
280 

Thr Val Asp Gly 
295 

Leu Gly Gin Phe 
310 

Glu Gly Thr Ala 

325 

Asn Asn Ser He 

Phe Phe Pro Gly 
360 

Tyr Thr Asp Trp 

375 

Leu Gly Asp Val 
390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 
440 



Lvs 


Asn 


Gly 


Lys 




10 






Val 


Thr 


Ala 


Phe 


25 








Leu 


Arg 


Phe 


Lvs 


Asn 


Ala 


Thr 


Lys 








60 


Phe 


Pro 


Glv 


Phe 






75 




Ser 


Glu 


Asp 


Cys 




90 






Lys 


Asn 


Ala 


Thr 


1 05 

X u ^ 








Glv 


Thr 


Ser 


Ser 


Glu 


Arg 


Val 


He 








140 


tri It; 


Leu 




Xitr Li 






± ^ -J 




irne 


/\op 




m n 

VjXll 




X 1 \J 






Phe 


Gly 


Gly 


Asn 


1 ft ^ 

X O J 








Ala 


Ala 


Ser 


Val 


Phe 


Thr 


Arg 


Ala 








220 


Val 


Thr 


Ser 


Leu 






235 




Leu 


Thr 


Glv 


Cys 




250 






Arg 


Asn 


Lys 


Asp 


265 








Pro 


Tvr 

J. _y J- 


Glv 


Thr 


Asp 


Phe 


Leu 


Thr 








300 


Lvs 


Lvs 


Thr 


Gin 






315 




Phe 


Leu 


Val 


Tyr 




330 






He 


Thr 


Ara 


Lvs 


345 








Val 


Ser 


Glu 


Phe 


Val 


Asp 


Asp 


Gin 








380 


Val 


Gly 


Asp 


Tyr 






395 




Phe 


Ser 


Glu 


Trp 




410 






Ser 


Ser 


Lys 


Leu 



425 

Thr He Glu Phe 



Val Arg Gly Met 
15 

Leu Gly He Pro 

30 

Lys Pro Gin Ser 
45 

Tyr Ala Asn Ser 

His Gly Ser Glu 

80 

Leu Tyr Leu Asn 
95 

Val Leu He Trp 
110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 
270 

Pro Leu Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 

335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 



372 



Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg Ser 


lie 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
495 


Thr 


Glu 


Gin 


Lys 


Tyr 

500 


Leu 


Thr 


Leu 


Asn 


Thr 

505 


Glu 


Ser 


Thr 


Arg 


He 
510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys 


Arg 
520 


Phe 


Trp 


Thr 


Ser 


Phe 
525 


Phe 


Pro 


Lys 


Val 


Leu 
530 


Glu 


Met 


Thr 


Gly 


Asn 
535 


He 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 
565 


Ser 


Lys 


Lys 


Glu 


Ser 
570 


Cys 


Val 


Gly 


Leu 







<210> 175 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 

<400> 175 

gaa gat gac ate ata 
Glu Asp Asp lie lie 
1 5 

aac ttg aca gtt ttt 
Asn Leu Thr Val Phe 
20 

tat gca cag cca cct 
Tyr Ala Gin Pro Pro 
35 

ctg acc aag tgg tct 
Leu Thr Lys Trp Ser 
50 

tgc tgt cag aac ata 
Cys Cys Gin Asn He 
65 

atg tgg aac cca aac 
Met Trp Asn Pro Asn 
85 

gta tgg att cca gca 
Val Trp He Pro Ala 
100 



att gca aca aag aat gga aaa gtc aga ggg atg 48 
He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
10 15 

ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
25 30 

ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
40 45 

gat att tgg aat gcc aca aaa tat gca aat tct 192 
Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
55 60 

gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
70 75 80 

act gac etc agt gaa gac tgt tta tat eta aat 288 
Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
90 95 

cot aaa cca aaa aat gcc act gta ttg ata tgg 336 
Pro Lys Pro Lys Asn Ala Thr Val Leu, He Trp 
105 110 



373 



att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly ''Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aae tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
.145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta ' 57 6 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 .205 

ctt tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gek aat get cct tgg geg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tge tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc caa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ceg acc gtg gat ggt gat ttt etc act gae atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 



ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 



1056 



374 



Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat ggc tat gaa ctg gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu Leu Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 .495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc cat ege tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 



1722 



375 



565 570 

<210> 176 
<211> 574 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 176 . 





Asp Asp 






T 1 o 


Mj.a 


1 11 JT 


Lys 


Asn 




Lys 


V ax 


Arg 


oxy 


rjet 


1 
J. 


















1 n 










X o> 






Leu 


Thr 


V d-L 


IT llti 


\jx y 


\j±.y 


X I IJ. 


V d JL 






Pho 
i: litr 


ijeu 


vjxx y 


X X tr 


IT X O 








20 










9 S 


















Ala. 


Gin 


Pro 


Pro 


Leu 


yj -1- y 


Arg 




Arg 


Phe 


■Lj y o 


T.\7 c; 






OC? J. 






35 










40 


















Leu 


Thr 


Lys 


TrD 


Ser 


Asp 


lie 


Tro 


Asn 


Ala 


Thr 


Lys 


Tvr 


Ala 


Asn 


Ser 




50 










55 










60 










Cvs 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Glv 
w J- jf 


Phe 


His 


Glv 


Seir 


Glu 


65 










70 










75 










80 


Met 


Trp 

IT 


Asn 


Pro 


Asn 


T^hr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tvr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tvr 


Glv 

>j J, jr 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


.Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He- 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Leu 


Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 



376 



Val 


Asn 


Lys 


TV 

Asp 


bXU 


vjiy 


Thr 


Ala 


Phe 


Leu 


V ct J. 


Tyr Gly Ala 


Pro Gly 








o o c 










330 














Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 




Lys 


Glu 


Phe 


Pin 


Pill 








J40 










345 










350 






Gly 


Leu 


Lys 


He 


Phe 


Pne 


Pro Gly 


Val 


Ser 


OXU 


Pne 


Gly Lys 


Pin 


Ser 




355 










360 


















He 


Leu 


Phe 


His 


Tyr 


Tnr 


Asp Trp 


Val Asp 


Asp 


Gin 


Arg 


Pro 


Pitt 


Asn 




370 










375 




















Tyr Arq 


Giu 


Ala 


T nit 

Leu 


biy 


Asp 


Val 


Val 


Gly 


7\ cr^ 
riSp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










o ri A 

390 




















400 


Pro 


Ala 


Leu 


Glu 


Pne 


Thr 


Lys 


Lys 


Phe 


Ser 


Pi n 


Trp 


Gly 


Asn 


Asn 


Ala 










405 










410 










415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








420 










425 










430 






Trp 


Met 


Gly 


Val 


Met 


His 


Gly Tyr 


Glu 


Leu 


Glu 


Phe 


Val 


Phe 


Gly Leu 




435 










440 










445 








Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


TV T 

Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










460 










Arg 


Ser 


lie. 


Val 


Lys 


Arg 


Trp Ala 


Asn 


Phe 


TV 1 

Ala 


Lys 


Tyr 


Gly Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 










485 










4 90 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 






500 










505 










510 






Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




515 










520 










525 








Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Giu 


Trp 


Lys 




530 










535 










540 










Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly Leu 














565 










570 















<210> 177 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 177 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 • 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 



tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



377 



ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aag ata gat caa agt ttt cca ggc ttc ttt gga tea gag 
Cys Cys Gin Lys lie Asp Gin Ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 . 

gta tgg att cca gca cct aaa cca aaa. aat gcc act gta ttg ata tgg 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 ' 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age cat tea ttg ttc ace aga gcc att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ett tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat ece caa gaa att 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 



ett ctg aat gaa gca ttt gtt gte ece tat ggg act aat ttg tea gta 



378 



Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Asn Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gcg tat ggt get cet ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe. Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cet gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cet gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac ega tec tee aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cet etg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cet gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 



379 



500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt eea aaa 1584 
Lys Leu Arg Ala; Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa ■ 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga tte cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His- Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 178 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyryleholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 178 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg Gly Met 


1 








5 










10 








15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly He 


Pro 








20 










25 










30 




Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro Gin 


Ser 






35 










40 










45 






Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


Ile- 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala Asn 


Ser 




50 










55 










60 








Cys 


Cys 


Gin 


Lys 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


Phe 


Gly Ser Glu 


65 










70 










75 








80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr Leu 


Ash 










85 










90 








95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu He 


Trp 








100 










105 










110 




He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His Val 


Tyr 






115 










120 










125 






Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val Ser 


Met 




130 










135 










140 








Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 










150 










155 








160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala Leu 


Gin 










165 










170 








175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys Ser 


Val 








180 










185 










190 




Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu His 


Leu 



380 







195 










200 


Leu 


Ser 


Pro 


Gly Ser 


His 


Ser 


Leu 




210 










215 




Gly Ser Xaa 


Asn 


Ala 


Pro 


Trp Ala 


225 










230 






Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 










245 








Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 








260 










Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 






275 










280 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp Gly 




290 










295 




He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


305 










310 






Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 










325 








Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 








340 










Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 






355 










360 


He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 




370 










375 




Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp Val 


385 










390 






Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 










405 








Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 








420 










Trp 


Met 


Gly 


Val 


Met 


His 


Gly 


Tyr 






435 










440 


Pro 


Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 




450 










455 




Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp Ala 


4 65 










470 






Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 










485 








Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 








500 










Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 






515 










520 


Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 




530 










535 




Ala Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


545 










550 






Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 



565 



205 



Phe 


Thr 


Arg Ala 


He 


Leu 


Gin 


Ser 








220 










Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 






235 










240 


Leu 


Thr 


Gly Cys 


Ser 


Arg 


Glu 


Asn 




250 










255 




Arg Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 


265 










270 






Pro 


Tyr 


Gly Thr 


Asn 


Leu 


Ser 


Val 










285 








Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro Asp 








300 










Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 






315 










320 


Phe 


Leu 


Ala 


Tyr 


Gly 


Ala 


Pro 


Gly 




330 










335 




He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 


345 










350 






Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 










365 








Val Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 








380 










Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 






395 










400 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 




410 










415 




Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 


425 










430 






Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 










445 








Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 








460 










Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 






475 










480 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 




490 










495 




Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 


505 










510 






Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 










525 








Asp 


Glu 


Ala. Glu 


Trp 


Glu 


Trp 


Lys 








540 










Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 






555 










560 


Glu 


Ser 


Cys 


Val 


Gly Leu 







570 



<210> 179 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 

<222> (1) . . . (1722) 



381 



<223> synthetic butyrylcholinesterase variant 
<400> 179 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser* 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 ' 60 . 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc ttt gga tea gag 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg attr cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 " 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 



ctt tct cct gga age eat tea ttg ttc acc aga gcc att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 



382 



210 215 220 

■ggt tec gck aat get eet tgg gcg gta aea tct ett tat gaa get agg 720 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg aet ggt tgc tet aga gag aat 768 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag aet gaa ata ate aag tgt ett aga aat aaa gat eee eaa gaa att 816 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ett etg aat gaa gca ttt gtt gte ecc tat ggg act aat ttg tea gta 864 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Asn Leu Ser Val 

275 280 ^ 285 

aae ttt ggt eeg aee gtg gat ggt gat ttt ete act gae atg eea gae 912 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga eaa ttt aaa aaa aee eag att ttg gtg ggt 960 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aea get ttt tta geg tat ggt get eet gge 1008 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 
325 330 335 

tte age aaa gat aac aat agt ate ata act aga aaa gaa ttt eag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt eea gga gtg agt gag ttt gga aag gaa tee 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

ate ett ttt eat tac aca gae tgg gta gat gat eag aga eet gaa aae 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tae egt gag gee ttg ggt gat gtt gtt ggg gat tat aat tte ata tge 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

eet gee ttg gag tte ace aag aag tte tea gaa tgg gga aat aat gee 1248 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt tte tae tat ttt gaa eae ega tec tee aaa ett eeg tgg eea gaa 1296 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat gge tat gaa att gaa ttt gte ttt ggt tta 1344 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 

435 440 445 
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cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat eca 1440 
Ar:g Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cet gtc tte aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 . 535 540 



.«gca gga ttc cat cgc tgg aac aat tac atg atg gae tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
.545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 180 
<211> 574 
<212> PRT 

<213> Artificial iSequence 

<220> 

<223> synthetic butyryleholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 180 
























Glu Asp Asp 


He 


He 


He Ala Thr 


Lys 


Asn 


Gly Lys 


Val 


Arg 


Gly Met 


1 




5 






10 










15 




Asn Leu Thr 


Val 


Phe 


Gly Gly Thr Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 




20 






25 










30 






Tyr Ala Gin 


Pro 


Pro 


Leu Gly Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 


35 






40 










45 








Leu Thr Lys 


Trp 


Ser 


Asp He Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 


50 






55 








60 










Cys Cys Gin 


Asn 


lie 


Asp Gin Ser 


Phe 


Pro Gly 


Phe 


Phe 


Gly 


Ser 


Glu 


65- 






70 






75 










80 
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Met 


Trp 


Asn 


Pro 


Val 


Trp 


He 


Pro 








100 


He 


Tyr 


Gly 


Gly 






115 




Asp 


Gly 


Lys 


Phe 




130 






Asn 


Tyr 


Arg 


Val 


145 








Glu 


Ala 


Pro 


Gly 


Tro 


Val 


Gin 


Lys 








180 


Thr 


Leu 


Phe 


Gly 






195 




Leu 


Ser 


Pro 


Gly 




210 






Gly 


Ser 


Xaa 


Asn 


225 








Asn 


Arg 


Thr 


Leu 


Glu 


Thr 


Glu 


-L -L C 








260 


Leu 


Leu 


Asn 


Glu 






275 




Asn 


Phe 


Glv 


Pro 




290 






lie 


Leu 


Leu 


Glu 


305 








Val 


Asn 


Lys 


Asp 


Phe 


Ser 


Lys 


Asp 








340 


Gly 


Leu 


Lys 


He 






355 




He 


Leu 


Phe 


His 




370 






Tyr 


Arg 


Glu 


Ala 


385 








Pro 


Ala 


Leu 


Glu 


Phe 


Phe 


Tvr 


Tvr 








420 


Trp 


Met 


Gly 


Val 






435 




Pro 


Leu 


Glu 


Arg 




450 






Arg 


Ser 


He 


Val 


465 








Asn 


Glu 


Thr 


Gin 


Glu 


Gin 


Lys 


Tyr 








500 


Lys 


Leu 


Arg 


Ala 






515 




Val 


Leu 


Glu 


Met 



Asn 


Thr 


Asp 


Leu 


85 








Ala 


Pro 


Lys 


Pro 


Gly 


Phe 


Gin 


Thr 








120 


Leu 


Ala 


Arg 


Val 






135 




Gly 


Ala 


Leu 


Gly 




150 






Asn 


Met 


Glv 


Leu 


165 








Asn 


He 


Ala 


Ala 


Glu 


Ser 


Ala 


Glv 








200 


Ser 


His 


Ser 


Leu 






215 




Ala 


Pro 


Tro 


Ala 




230 






Asn 


Leu 


Ala 


Lys 


245 








He 


Lys 


Cys 


Leu 


Ala 


Phe 


Val 


Val 








280 


Thr 


Val 


Asp 


Gly 






295 




Leu 


Glv 


Gin 


Phe 




310 






Glu 


Glv 


Thr 


Ala 


325 








Asn 


Asn 


Ser 


He 


Phe 


Phe 


Pro 


Glv 








360 


Tyr 


Thr 


Asp 


Trp 






375 




Leu 


Gly 


Asp 


Val 




390 






Phe 


Thr 


Lys 


Lys 


405 








Phe 


Glu 


His 


Arg 


Met 


His 


Glv 


Tvr 








440 


Arg 


Asp 


Asn 


Tyr 






455 




Lys 


Arg 


Trp 


Ala 




470 






Asn 


Asn 


Ser 


Thr 


485 








Leu 


Thr 


Leu 


Asn 


Gin 


Gin 


Cys 


Arg 








520 


Thr 


Gly 


Asn 


He 



Ser 


Glu 


Asp 


Cys 




90 






Lvs 


Asn 


Ala 


Thr 


105 








Gly 


Thr 


Ser 


Ser 


Glu 


Arg 


Val 


He 








140 


Phe 


Leu 


Ala 


Leu 






155 




Phe 


Asp 


Gin 


Gin 




170 






Phe 


Glv 


Glv 


Asn 


185 








Ala 


Ala 


Ser 


Val 


Phe 


Thr 


Ara 


Ala 








220 


Val 


Thr 


Ser 


Leu 






235 




Leu 


Thr 


Glv 


Cys 




250 






Arg 


Asn 


Lys 


Asp 


265 








Pro 


Tvr 


Gly 


Thr 


Asp 


Phe 


Leu 


Thr 








300 


Lys 


Lys 


Thr 


Gin 






315 




Phe 


Leu 


Ala 


Tvr 




330 






He 


Thr 


Ara 


Lvs 


345 








Val 


Ser 


Glu 


Phe 


Val 


Asp 


Asp 


Gin 








380 


Val 


Gly 


Asp 


Tyr 






395 




Phe 


Ser 


Glu 


Trp 




410 






Ser 


•Ser 


Lvs 


Leu 


425 








Glu 


He 


Glu 


Phe 


Thr 


Lvs 


Ala 


Glu 








4 60 


Asn 


Phe 


Ala 


Lys 






475 




Ser 


Trp 


Pro 


Val 




490 






Thr 


Glu 


Ser 


Thr 


505 








Phe 


Trp 


Thr 


Ser 


Asp 


Glu 


Ala 


Glu 



Leu Tyr Leu Asn 
95 

Val Leu He Trp 
110 

Leu His Val Tyr 

125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 

175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 

240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 
270 

Asn Leu Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 
335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 

430 

Val Phe Gly Leu 
445 

Glu He Leu Ser 

Tyr Gly Asn Pro 
480 

Phe Lys Ser Thr 

495 

Arg He Met Thr 
510 

Phe Phe Pro Lys 
525 

Trp Glu Trp Lys 



385 



530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 181 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 181 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tot 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40. 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc ttt gga tea gag 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 . 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg. Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 
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gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag . 528 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 57 6 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gea gga gca get tea gtt age etg eat ttg 624 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct cct gga age cat tea ttg ttc ace aga gee att etg caa agt 672 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

gg.t tec gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 720 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr- Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 7 68 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa gat cec caa gaa att 816 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt etg aat gaa gca ttt gtt gtc cec tat ggg act aat ttg tea gta 864 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Asn Leu Ser Val 
275 280 285 

aac ttt ggt ceg ace gtg gat ggt gat ttt etc act gae atg cca gac 912 

Asn Phe Gly Pro Thr Val Asp- Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gcg tat ggt get cct gge 1008 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aac aat agt ate ata act. aga aaa gaa ttt cag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tee 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat caig aga cct gaa aac 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 
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tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Giu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg ctg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 134 4 

Trp Leu Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cca 14 4 0 

Arg 'Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 ^ 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 182 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 
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<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 182 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


1 








5 








Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 








20 










T vr* 


AT 7\ 

t\A. CI 






X. l.\J 


T.on 




Arrr 
r^x ^ 






35 










40 




X IIX, 


jjy o 


irp 


OCX. 




T 1 <a 
X xc? 


irp 




SO 










55 






\-*yo 




Asn 


T 1 *a 


A OT^ 


OXll 


OCX 


oo 










70 
/ u 






lyje L 


irp 


Asn 


r: r O 


Asn 


i ur 


Asp 


Leu 


















va± 


Trp 


X j.e 


Pro 


Axa 


Pro 


Lys 


Pro 








xuu 










lie 


Tyr 


biy 


bxy 


CaXy 


Fne 


CjXn 


1 nr 
















ion 


Asp 


biy 


Lys 


r ne 


Leu 


AX a 


Arg 


vax 




i oU 










X J)D 




Asn 


Tyr 


Arg 


vax 


bxy 


/\xa 


Leu 


(aXy 












Xo U 








Axa 


Pro 


bxy 


Asn 


Meti 


uxy 


Leu 










X oo 








Trp 


vax 


oxn 


Lys 


Asn 


xxe 


/\xa 


TV 1 

AX a 








xou 










injT 


Leu 


irne 


oxy 


Pin 

oXU 


Ser 


/\xa 


oxy 






± -70 












LiGU 




It i O 


o± y 




ill o 


oeiT 


Leu 




± u 














\3jLy 


Ot^l. 


A.clc:t 


Z\ cn 
rao 11 


Ala 


X. JL\J 


irp 


A1 












230 










Th-r 
1 ill. 


J-ic U. 


A <5n 


T .o 1 \ 


AT ;^ 


Xjy o 










245 








Glu 


Thr 


Glu 


Tie 


He 




Cys 


Leu 








260 










Lsu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 






275 










280 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 




290 










295 




lie 


Leu 


Leu 


Glu 


Leu 


Glv 


Gin 


Phe 


305 










310 






Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 










325 








Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 








340 










Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 






355 










360 


He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 




370 










375 




Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


385 










390 






Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 



405 



Lys 


Asn 
10 


Glv 


Lys 


Val 


Arg 


Glv 
15 


Met 


Val 


Thr 


Ala 


Phe 


Leu 


Glv 


He 


Pro 


25 










30 






ij" KJ. 


rix y 


Phe 


Lys 


Lys 
45 


Pro 


Gin 


OCX 


Asn 


Ala 


Thr 


Lys 
60 


Tvr* 
iyx 


Ala 


Asn 


OCX 


crllfc; 


r X w 


ox y 

75 


riic 


nic 


v3xy 


OC I- 


ox u. 

80 




oX U 

QO 




v^y o 


Leu 


i yr 


Leu 


a c; n 


Lys 


Asn 


Hxa 


inr 


vax 


Leu 


xxe 


i rp 


105 










110 








inr 


Ser 


Ser 


Leu 
125 


nXS 


vax 


Tyr 


oXU 


Arg 


vax 


xxe 
140 


vax 


vax 


Ser 


net 


rne 


Leu 


AX a 
155 


Leu 


rro 


uxy 


Asn 


Pro 
160 


rne 


Asp 

X / u 


oxn 


vjxn 


Leu 


AX a 


Leu 

X f w> 


oxn 


rne 


oxy 


vjxy 


Asn 


rx O 


Lys 


ocr 


vax 


185 










190 






AT a 
riXa 


Ala 


oex 


vax 


OCX 

205 


Leu 


nx o 


Leu 


n it: 


J. iiJ_ 


A r*rT 
riX y 


AT 

220 


X X c 


Leu 


VjXII 


C3 <=» T* 
OCX 


V d X 


Thr 

± liX 


OCX 

235 


XtC Ll 




VJX Ul 


Ala 


Arg 
240 


Leu 


Thr 
250 


vj X _y 


jr o 


OCX 


Arg 


Glu 
255 


Asn 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 


265 










270 






Pro 


Tvr 


Gly 


Thr 


Asn 
285 


Leu 


Ser 


Val 


Asp 


Phe 


Leu 


Thr 
300 


Asp 


Met 


Pro 


Asp 


Lys 


Lys 


Thr 
315 


Gin 


He 


Leu 


Val 


Glv 
320 


t lie 


XlC u 

330 


AT ;5 




\J A- y 


AT Pi 

ZT.X CI 


Pro 

335 


ox y 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 


345 










350 






Val 


Ser 


Glu 


Phe 


Gly 
365 


Lys 


Glu 


Ser 


Val 


Asp 


Asp 


Gin 
380 


Arg 


Pro 


Glu 


Asn 


Val 


Gly 


Asp 

395 


Tyr 


Asn 


Phe 


He 


Cys 
400 


Phe 


Ser 
410 


Glu 


Trp 


Gly 


Asn 


Asn 
415 


Ala 



389 



Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Ser 

425 


Ser 


Lys 


Leu 


Pro 


Trp 

430 


Pro 


Glu 


Trp 


Leu 


Gly 


Val 


Met 


His 


Gly Tyr 


Glu 


He 


Glu 


Phe 


Val. 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 
450 


Glu 


Arg 


Arg 


Asp 


Asn 
455 


Tyr 


Thr 


Lys 


Ala 


Glu 
460 


Glu 


He 


Leu 


Ser 


Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
490 


Pro 


Val 


Phe 


Lys 


Ser 
495 


Thr 


eiu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 
505 


Glu 


Ser 


Thr 


Arg 


He 
510 


Met 


Thr 


Lys 


Leu 


Arg 
515 


Ala 


Gin 


Gin 


Cys 


Arg 
520 


Phe 


Trp 


Thr 


Ser 


Phe 
525 


Phe 


Pro 


Lys 


Val 


Leu 
530 


Glii 


Met 


Thr 


Gly 


Asn 

535 


He 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys . 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 
565 


Ser 


Lys 


Lys 


Glu 


Ser 
570 


Cys 


Val 


Gly 


Leu 







<210> 183 
<211> 1722 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 183 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 -40 45 ' 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc ttt gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 -70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 



390 



gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 . . 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 
Ile.Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 
Asn Tyr Arg Val Gly Ala Leu Gly Phe .Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg. gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age cat tea ttg ttc ace aga gcc att ctg caa agt 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ett tat gaa get agg 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cec caa gaa att 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 

ett ctg aat gaa gca ttt gtt gtc cec tat ggg act aat ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Asn Leu Ser Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gac atg cca gae 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa ace cag att ttg gtg ggt 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305" 310 315 320 



gtt aat aaa gat gaa ggg aca get ttt tta gcg tat ggt get cct ggc 
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Val Asn Lys Asp Glu Gly Thr Ala Ph^ Leu Ala Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 

Phe Ser Lys Asp Asn Asn Ser lie 11^ Thr Arg Lys Glu Phe ^Gln Glu 
340 34^ 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tae aea gac tgg gta gat gat cag aga cet gaa aac 1152 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

■370 375 380 

tae cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 

385 390 395 400 

Gct gcc ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 

Pro Ala Leu Glu Phe Thr " Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tae tat ttt gaa cac cga tec tec aaa ctt egg tgg cca gaa 1296 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Arg Trp Pro Glu 
420 42^ 430 

tgg atg gga gtg atg eat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344 

Trp. Met Gly Val Met His Gly Tyr Glu He G^u Phe Val Phe Gly Leu 
435 440 445 

cet ctg gaa aga aga gat aat tae aea aaa gcc gag gaa att ttg agt 1392 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 

450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 

465 470 475 480 

aat gag act cag aac aat age aca age tgg cet gtc ttc aaa age act 14 88 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 4.90 495 

gaa caa aaa tat eta acc ttg aat aea gag tea aea aga ata atg acg 1536 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt gct caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa 1584 

Lys Leu Arg Ala Gin Gin Cys Arg Ph^ Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 

Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

gca gga ttc cat cgc tgg aac aat tae atg atg gac tgg aaa aat caa 1680 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
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545 



550 



555 



560 



ttt aac gat tac act age aag aaa gaa agt tgt gtg 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val 
565 570 



ggt 
Gly 



etc 
Leu 



1722 



<210> 184 

<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 184 . 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1 5 . 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



Leu 


Thr 
50 


Lys 


Trp 


Ser 


Asp 


He 
55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


Phe 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 

85 


Thr 


Asp 


Leu 


Ser 


Glu 

90 


Asp 


Cys 


Leu 


Tyr 


Leu 

95 


Asn 


Val 


Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu 
110 


He 


Trp 


He 


Tyr 


Gly 
115 


Gly 


Gly 


Phe 


Gin 


Thr 
120 


Gly 


Thr 


Ser 


Ser 


Leu 
125 


His 


Val 


Tyr 


Asp 


Gly 
130 


Lys 


Phe 


Leu 


Ala 


Arg 
135 


Val 


Glu 


Arg 


Val 


He 
140 


Val 


Val 


Ser 


Met 


Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 



165 170 175 



Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 

210 . 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Asn Leu Ser Val 

275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
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290 295 300 



lie Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 








310 










315 










320 


Val Asn 


Lys 


Asp Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Ala 


Tyr 


Gly 


Ala 


Pro 


Gly 








325 










330 










335 




Phe Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu 


Phe 


Gin 


Glu 






340 










345 










350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro Gly 


Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 


355 










360 










365 








lie Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 


370 










375 










380 










Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


38"5 








390 










395 










400 


Pro Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser' 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 








405 










410 










415 




Phe Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Arg 


Trp 


Pro 


Glu 






420 










425 










430 






Trp Met 


Gly 


Val 


Met 


His 


Gly Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 




435 










440 










445 








Pro Leu 


Glu 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 


450 










455 










460 










Arg Ser 


He 


Val 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 








470 










475 










480 


Asn Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 








485 










490 










4 95 




Glu Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 






500 










505 










510 






Lys Leu 


Arg 


Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




515 










520 










525 








Val Leu 


Glu 


Met 


Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 










535 










540 










Ala Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 








550 










555 










560 


Phe Asn 


Asp 


Tyr 


Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 

<210> 185 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> ■ 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 185 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp .Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 



tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 
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Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 . 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc ttt gga tea gag 240 
Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca ect aaa cca aaa aat gee act gta ttg ata tgg 336 
Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att. tat ggt ggt ggt ttt caa tgg gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe. Gin Trp Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat ect 480 
Asn Tyr Arg Val Gly Ala Leu Gly. Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gee "ttt ggt gga aat ect aaa agt gta 576 
Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 ■ 185 190. 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ctt tct ect gga age eat tea ttg ttc acc aga gcc att ctg caa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tee gck aat get ect tgg geg gta aca tct ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu' Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat eee caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
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260 265 270 

ctt ctg aat gaa gda ttt gtt gtc ccc tat ggg act aat ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Asn Leu Ser Val 
275. 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gcg tat ggt get ect gge 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga ect gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 . 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

ect gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa eac ega tec tee aaa ctt eeg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat gge tat gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

ect ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 14 40 

Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro • 
465 470 475 480 

aat gag act cag aac aat age aca age t^g ect gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 
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gaa caa aaa tat eta acc ttg aat aca gag tea aea aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt ega ttc tgg aea tea ttt ttt cea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aea gga aat att gat gaa gca gaa tgg gag tgg. aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 186 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 186 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


Phe 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu 


Tyr 


Leu 


Asn 










85 










90 










95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Trp 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 



165 170 175 
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Trp 


Val 


Gin 


Lys 
180 


Asn 


lie 


Ala 


Ala 


Phe 

185 


Gly 


Gly 


Asn 


Pro 


Lys 
190 


Ser 


Val 


Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp Ala Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn 


Arg 


Thr 


Leu 


Asn 
245 


Leu 


Ala 


Lys 


Leu 


Thr 

250 


Gly 


Cys 


Ser 


Arg 


Glu 

255 


Asn 


Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 
275 


Glu 


Ala 


Phe 


Val 


Val 
280 


Pro 


Tyr 


Gly 


Thr 


Asn 
285 


Leu 


Ser 


Val 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




290 










295 










300 










He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Val 


Gly 


305 










310 










315 










320 


Val 


Asn 


Lys 


Asp 


Glu 
325 


Gly 


Thr 


Ala 


Phe 


Leu 
330 


Ala 


Tyr 


Gly 


Ala 


Pro 
335 


Gly 


Phe 


Ser 


Lys 


Asp 
340 


Asn 


Asn 


Ser 


He 


He 
345 


Thr 


Arg 


Lys 


Glu 


Phe 
350 


Gin 


Glu 


Gly 


Leu 


Lys 


He 


Phe 


Phe 


Pro Gly Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 






355 










360 










365 








He 


Leu 

370 


Phe 


His 


Tyr 


Thr 


Asp 
375 


Trp 


Val 


Asp 


Asp 


Gin 

380 


Arg 


Pro 


Glu 


Asn 


Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


385 










390 










395 










400 


Pro 


Ala 


Leu 


Glu 


Phe 
405 


Thr 


Lys 


Lys 


Phe 


Ser 
410 


Glu 


Trp 


Gly 


Asn 


Asn 
415 


Ala 


Phe 


Phe 


Tyr 


Tyr 
420 


Phe 


Glu 


His 


Arg 


Ser 
425 


Ser 


Lys 


Leu 


Pro 


Trp 
430 


Pro 


Glu 


Trp 


Met 


Gly -Val 


Met 


His 


Gly 


Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 






435 










440 










445 








Pro 


Leu 


Glu Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 




450 










455 










4 60 










Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp Ala Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 
485 


Asn 


Ser 


Thr 


Ser 


Trp 
4 90 


Pro 


Val 


Phe 


Lys 


Ser 
495 


'Thr 


Glu 


Gin 


Lys 


Tyr 
500 


Leu 


Thr 


Leu 


Asn 


Thr 

505 


Glu 


Ser 


Thr 


Arg 


He 
510 


Met 


Thr 


Lys 


Leu 


Arg Ala 


Gin 


Gin 


Cys 


Arg 


Phe 


Trp 


Thr 


Ser 


Phe 


Phe 


Pro 


Lys 






515 










520 










525 








Val 


Leu 
530 


Glu 


Met 


Thr 


Gly 


Asn 
535 


He 


Asp 


Glu 


Ala 


Glu 
540 


Trp 


Glu 


Trp 


Lys 


Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 










550 










555 










560 


Phe 


Asn 


Asp 


Tyr 


Thr 
565 


Ser 


Lys 


Lys 


Glu 


Ser 
570 


Cys 


Val 


Gly 


Leu 







<210> 187 

<211> 1722 
<212> DNA 

<213> Artificial Sequence 



<220> 



398 



<221> CDS 

<222> (1)...(1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 187 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 
Glu Asp Asp He lie He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 



ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 



48 



aac ttg aca gtt ttt ggt ggc aeg gta aca gee ttt ctt gga att ecc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
,20 25 30 . 

tat gca cag cca ect ctt ggt aga ctt cga ttc aaa aag cca cag tct 14 4 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



192 



tgc tgt cag aac ata gat caa agt ttt cca ggc ttc ttt gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 



288 



gta tgg att cca gca ect aaa cca aaa aat gee act gta ttg ata tgg 336 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat. gtt tat 384 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat ect 480 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 

145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 

.Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat ect aaa agt gta 576 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 



399 



ct.t tct cct gga age cat tea ttg ttc acc aga gcc att ctg caa agt • 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

ggt tec gck aat got cct tgg gcg gta aca tct ctt tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 . 235 240 

aac aga acg ttg aae tta get aaa ttg act ggt tgc tet aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ctt aga aat .aaa gat ecc caa gaa att 816 
Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 
260 265 270 

ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act aat ttg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Asn Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gait ttt etc act gac atg cca gac 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 960 
lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gcg tat ggt get cct ggc 1008 
Val Asn Lys Asp gIu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Ly3 Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac . 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cct gcc ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa eae cga tec tee aaa ctt ccg tgg eca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 



400 



tgg atg gga gtg atg cat ggc cag gaa att gaa ttt gtc ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Gin Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa. aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat. att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 188 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 188 



Glu Asp Asp 


He 


He 


lie Ala Thr Lys 


Asn 


Gly Lys 


Val 


Arg 


Gly 


Met 


1 




5 




10 










15 




Asn Leu Thr 


Val 


Phe 


Gly Gly Thr Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 




20 




25 










30 






Tyr Ala Gin 


Pro 


Pro 


Leu Gly Arg Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 


35 






40 








45 








Leu Thr Lys 


Trp 


Ser 


Asp He Trp Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 



401 















DD 










du 






■ 








(Z^ n 

VjXII 


Zi c n 


T 1 o 
X X6 




PI n 

bxn 


Ser 


Phe 


rro 


biy 


rne 


rne 


Pl \T 

biy 


Ser 


blU 


00 










f u 










/o 










oU 




irp 


7\ or\ 


CL sj 




1 nr 


Asp 


Leu 


Ser 


n 

blU 


Asp 


bys 


Leu 


Tyr 


Leu 


Asn 










0 D 










yu 










yo 




Vox 


irp 


Tie* 
X Xc? 


tX O 


ai a 


ti o 


Lys 


Pro 


Lys 


Asn 


a 1 a 
Axa 


inr 


vai 


Leu 


lie 


Trp 








1 nn 
X uu 










105 










IIU 








iyr 


oxy 


Pl \7 

vjxy 


PI \7 

oxy 


rne 


PI r» 

bin 


Thr Gly 


i nr 


Ser 


Ser 


Leu 


nlS 


vai 


Tyr 






X 1 D 










120 










IOC 








Asp 


PI \7 

oxy 


Lys 


irne 


Leu 


Aia 


Arg 


Vai 


Glu 


Arg 


vai 


lie 


vai 


vai 


Ser 


Met 




1 jU 










1 Jo 










14 U 










Asn 


Tyr 


Arg 


vai 


biy 


7\ 1 -1 

Ala 


Leu 


Gly 


Phe 


Leu 


TV 1 

Ala 


Leu 


Pro 


Gly 


Asn 


Pro 












150 










tec 

loo 










160 




Ala 


rro 


Gly 


TV ^ 

Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp 


vai 


bin 


Lys 


TV 

Asn 


lie 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Vai 








ion 
lot) 










185 










190 






inr 


Leu 


rne 


biy 


blU 


Ser 


Ala 


Gly Ala 


TV 1 -* 

Ala 


Ser 


Vai 


Ser 


Leu 


His 


Leu 






IOC 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp Ala 


Vai 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


o o c 

225 










230 










235 










240 


Asn 


Arg 


inr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








o r\ 

260 










265 










270 






Leu 


Leu 


Asn 


Glu 


TV 1 

Ala 


Pne 


Vai 


Vai 


Pro 


Tyr 


Gly 


Thr 


Asn 


Leu 


Ser 


Vai 






275 










280 










285 








Asn 


Pne 


Gly 


Pro 


Thr 


Vai 


Asp 


Gly Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 




O O A 










295 










300 










ixe 


Leu 


Leu 


blU 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He 


Leu 


Vai 


Gly 












o n rv 

310 










315 










320 


vax 


Asn 


Lys 


ASp 


blU 


bly 


Thr 


Ala 


Phe 


Leu 


Ala 


Tyr 


Gly 


Ala 


Pro 


Gly 










o o c 

325 










330 










335 




rne 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 




Arg 


Lys 


Glu 


Phe 


Gin 


Glu 






■ 


j4U 










345 










350 








Leu 


Lys 


lie 


Irne 


rne 


Pro 


Gly Vai 


Ser 


Glu 


Pne 


Gly 


Lys 


Glu 


Ser 






T R R 










360 










365 








X xe 


Leu 


irne 


nlS 


Tyr 


i nr 


Asp 


Trp 


Vai 


Asp 


Asp 


bin 


Arg 


Pro 


Glu 


Asn 




J / u 










375 










o o n 
JOO 










lyr 


Arg 


Pin 

valU 


Ala 


Leu 


bly 


Asp 


Vai 


Vai 


bly 


Asp 


Tyr 


TV 

Asn 


Phe 


He 


Cys 


Jo O 




















o o c 

jyo 










400 


irx o 


riXa 


Leu 


Pin 
bXU 


irne 


i nr 


Lys 


Lys 


Phe 


Ser 


blU 


Trp 


r*"} XT 

bly 


Asn 


Asn 


Ala 




















4 lU 










415 








iyr 


iyr 




Pl n 
blU 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Glu 








4 Z U 










425 










430 










Vjxy 


V dX 




nxs 


Gly Gin Glu 


1 le 


Pl 11 

blU 


rne 


vai 


Phe. Gly Leu 






4 JO 










440 










A A C 

4 4o 








t Xt) 


Leu 


Pin 
uXU 


Arg 


Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


blU 


Glu 


He 


Leu 


Ser 














455 










460 










Arg 


Ser 


He 


Vai 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


'Tyr 


Gly Asn 


Pro 


465 










470 










475 










480 


Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Vai 


Phe 


Lys 


Ser 


Thr 










485 










490 










495 




Glu 


Gin 


Lys 


Tyr 


Leu 


Thr 


Leu 


Asn 


Thr 


.Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 








500 










505 










510 







402 



Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 189 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 189 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 .30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gee act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 



gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 



432 



403 



aac tat agg 
Asn Tyr Arg 
145 

gag get cca 
Glu Ala Pro 



tgg gtt caa 
Trp Val Gin 



act etc ttt 
Thr Leu Phe 
195 

ctt tct cct 
Leu Ser Pr;o 
210 

ggt tec ttt 
Gly Ser Phe 
225 

aac aga acg 
Asn Arg Thr 



gag act gaa 
Glu Thr Glu 



ctt ctg aat 
Leu Leu Asn 
275 

aac ttt ggt 
Asn Phe Gly 
290 

ata tta ctt 
lie Leu Leu 
305 

gtt aat aaa 
Val Asn Lys 



ttc age aaa 
Phe Ser Lys 



ggt tta aaa 
Gly Leu Lys 
355 



gtg ggt gee 
Val Gly Ala 
150 

ggg aac atg 
Gly Asn Met 
165 

aaa aat ata 
Lys Asn He 
180 

gga gaa agt 
Gly Glu. Ser 



gga age cat 
Gly Ser His 



aat get cct 
Asn Ala Pro 
230 

ttg aac tta 
Leu Asn Leu 
245 

ata ate aag 
He He Lys 
260 

gaa gtc ttt 
Glu Val Phe 



ecg ace gtg 
Pro Thr Val 



gaa ctt gga 
Glu Leu Gly 
310 

gat gaa ggg 
Asp Glu Gly 
325 

gat aac aat 
Asp Asn Asn 
340 

ata ttt ttt 
He Phe Phe 



eta gga ttc 
.Leu Gly Phe 



ggt tta ttt 
Gly Leu Phe 



gca gcc ttt 
Ala Ala Phe 
185 

gca gga gca 
Ala Gly Ala 
200 

tea ttg ttc 
Ser Leu Phe 
215 

tgg gcg gta 
Trp Ala Val 



get aaa ttg 
Ala Lys Leu 



tgt ctt aga 
Cys Leu Arg 
265 

gtt gtc ccc 
Val Val Pro 
280 

gat ggt gat 
Asp Gly Asp 
295 

caa ttt aaa 
Gin Phe Lys 



aca get ttt 
Thr Ala Phe 



agt ate ata 
Ser He He 
345 

cca gga gtg 
Pro Gly Val 
360 



tta get ttg 
Leu Ala Leu 
155 

gat caa cag 
Asp Gin Gin 
170 

ggt gga aat 
Gly Gly Asn 



get tea gtt 
Ala Ser Val 



ace aga gee 
Thr Arg Ala 
220 

aca tct ctt 
Thr Ser Leu 
235 

act ggt tge 
Thr Gly Cys 
250 

aat aaa gat 
Asn Lys Asp 



tat ggg act 
Tyr Gly Thr 



ttt etc act 
Phe Leu Thr 
300 

aaa ace cag 
Lys Thr Gin 
315 

tta gtc tat 
Leu Val Tyr 
330 

act aga aaa 
Thr Arg Lys 



agt gag ttt 
Ser Glu Phe 



cca gga aat 
Pro Gly Asn 



ttg get ctt 
Leu Ala Leu 
175 

cct aaa agt 
Pro Lys Ser 
190 

age ctg cat 
Ser Leu His 
205 

att ctg caa 
He Leu Gin 



tat gaa get 
Tyr Glu Ala 



tct aga gag 
Ser Arg Glu 
255 

ccc caa gaa 
Pro Gin Glu 
270 

ecg ttg tea 
Pro Leu Ser 
285 

gac atg cca 
Asp Met Pro 



att ttg gtg 
He Leu Val 



ggt get cct 
Gly Ala Pro 
335 

gaa ttt cag 
Glu Phe Gin 
350 

gga aag gaa 
Gly Lys Glu 
365 



cct 480 

Pro 

160 

cag 528 
Gin 



gta 576 
Val 



ttg 624 
Leu 



agt 672 
Ser 



agg 720 

Arg 

240 

aat 768 
Asn 



att 816 
He 



gta 864 
Val 



gac 912 
Asp 



ggt 960 

Gly 

320 

ggc 1008 
Gly 



gaa 1056 
Glu 



tec 1104 
Ser 



404 



ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gcc ttg ggt gat gtt gtt ggg gat tat aat att ata tgc 1200 
Tyr Arg Glu Ala Leu Giy Asp Val Val Gly Asp Tyr Asn lie lie Cys 
385 390 395 400 

cct gcc ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gcc 1248 
Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410. 415 

ttt ttc tac tat ttt gaa cac cga tec tec aaa ctt ccg tgg cea gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg eat ggc tat gaa att gaa ttt gt.c ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gca aaa tat ggg aat cea 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg, aeg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt ttt cea aaa 1584 
Lys Leu Arg Ala Gin Gin Cys "Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 190 
<211> 574 
<212> PRT 

<213> Artificial Sequence 



405 



<220> 

<223> synthetic butyrylcholinesterase variant 



<400> 190 



Glu Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys Val Arg Gly Met 


1 








5 










10 








15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe Leu Gly 


He 


Pro 








20 










25 








30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys Pro 


Gin 


Ser 






35 










40 










45 






Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr Ala 


Asn 


Ser 




50 










55 










60 








Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His Gly 


Ser 


Glu 


65 










70 










75 








80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


Asp 


Cys 


Leu Tyr 


Leu 


Asn 










85 










90 








95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val Leu 


He 


Trp 








100 










105 








110 






He 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu His 


Val 


Tyr 






115 










120 










125 






Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val Val 


Ser 


Met 




130 










135 










140 








Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro Gly Ash 


Pro 


145 










150 










155 








160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu Ala 


Leu 


Gin 










165 










170 








175 




Trp 


Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro Lys 


Ser 


Val 








180 










185 








190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser Leu 


His 


Leu 






195 










200 










205 






Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He Leu 


Gin 


Ser 




210 










215 










220 








Gly Ser 


Phe 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr Glu 


Ala 


Arg 


225 










230 










235 








240 


Asn 


Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser Arg 


Glu 


Asn 










245 










250 








255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro Gin 


Glu 


He 








260. 










265 








270 






Leu 


Leu 


Asn 


Glu 


Val 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro. Leu 


Ser 


Val 






275 










280 










285 






Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp Met 


Pro 


Asp 




290 










295 










300 








He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin 


Phe 


Lys 


Lys 


Thr 


Gin 


He. Leu 


Val 


Gly 


305 










310 










315 








320 


Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr 


Ala 


Phe 


Leu 


Val 


Tyr Gly Ala 


Pro 


Gly 










325 










330 








335 




Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser 


He 


He 


Thr 


Arg 


Lys 


Glu Phe 


Gin 


Glu 








340 










345 








350 






Gly Leu 


Lys 


He 


Phe 


Phe 


Pro 


Gly 


Val 


Ser 


Glu 


Phe 


Gly Lys 


Glu 


Ser 






355 










360 










365 






He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp 


Trp 


Val 


Asp 


Asp 


Gin Arg Pro 


Glu 


Asn 




370 










375 










380 








Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Val 


Val 


Gly 


Asp 


Tyr Asn He 


He 


Cys 


385 










390 










395 








400 


Pro. 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys 


Lys 


Phe 


Ser 


Glu 


Trp Gly Asn 


Asn 


Ala 










405 










410 








415 




Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro Trp 


Pro 


Glu 



406 



420 425 430 

Trp Met Gly Val Met His Gly.Tyr Glu lie Glu Phe Val Phe Gly Leu 

435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 

450 455 • 460 

Arg Ser lie Val Lys Arg Trp Ala. Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Afg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn- Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 

<210> 191 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 

<222> (1) . . . (1722) ^ 
<223> synthetic butyrylcholinesterase variant 
<400> 191 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 4 8 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 
20 25 . . 30' 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 14 4 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 



35 40 ■ 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 



192 



tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 



atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 



288 



gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 



336 



407 



Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gee eta gga ttc tta get ttg cea gga aat eet 480 
Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get eca ggg aac atg ggt tta ttt gat eaa cag ttg get ett cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gea gee ttt ggt gga aat cct aaa agt gta 576 
Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg eat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age eat tea ttg ttc ace aga gcc att ctg eaa agt 672 
Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 

210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ett tat gaa get agg 720 
Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 
Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat eee eaa gaa att 816 
Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin. Glu He 
260 265 270 

ett ctg aat gaa gca ttt gtt gte eee tat ggg act cct ggg tea gta 864 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Gly Ser Val 
275 280 285 

aac ttt ggt ccg ace gtg gat ggt gat ttt etc act gac atg cea gae 912 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ett gaa ett gga caa ttt aaa aaa ace cag att ttg gtg ggt 960 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gtc teg ggt get cct ggc 1008 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Ser Gly Ala Pro Gly 



408 



325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 1056 
Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 
Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ett ttt eat tac aca gac tgg gta gat gat cag aga cet gaa aae — 1152 
lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge 1200 
Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

cet gee ttg gag ttc ace aag aag ttc tea gaa tgg gga aat aat gee 1248 
Pro Ala Leu Glu Phe Thr ' Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 
405 410 415 

ttt ttc tac tat ttt gaa cae ega tec tec aaa ctt ccg tgg cca gaa 1296 
Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 
420 425 430 

tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gte ttt ggt tta 1344 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 445 

cet ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gea aat ttt gea aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cet gte ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 

gaa caa aaa tat eta ace ttg aat aca gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 
500 505 510 

aaa eta cgt get caa caa tgt ega ttc tgg aca tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gte ttg gaa atg aca gga aat att gat gaa gea gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gea gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat caa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



409 



ttt aac gat tac act age aag aaa gaa agt tgt gtg 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys V^l 
565 570 

<210> 192 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 192 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 


Phe 


Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro 








20 










25 










30 






Tyr 


Ala 


Gin 


Pro 


Pro 


Leu 


Gly 


Arg 


Leu 


Arg- 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser 






35 










40 










45 








Leu 


Thr 


Lys 


Trp 


Ser 


Asp 


He 


Trp 


Asn 


Ala 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser 




50 










55 










60 










Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly Ser Glu 


"65 










70 










/ D 










80 


Met 


Trp 


Asn 


Pro 


Asn 


Thr 


Asp 


Leu 


Ser 


Glu 


TV 

Asp 


Cys 


T 1 1 

Leu 


Tyr 


Leu 


Asn 










0 D 




















95 




Val 


Trp 


He 


Pro 


Ala 


Pro 


Lys 


Pro 


Lys 


Asn 


Ala 


Thr 


Val 


Leu 


He 


Trp 








100 










105 










110 






lie 


Tyr 


Gly 


Gly 


Gly 


Phe 


Gin 


Thr 


Gly 


Thr 


Ser 


Ser 


Leu 


His 


Val 


Tyr 






115 










120 










125 








Asp 


Gly 


Lys 


Phe 


Leu 


Ala 


Arg 


Val 


Glu 


Arg 


Val 


He 


Val 


Val 


Ser 


Met 




130 










135 










140 










Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 


Met 


Gly 


Leu 


Phe 


Asp 


Gin 


Gin 


Leu 


Ala 


Leu 


Gin 










165 










170 










175 




Trp Val 


Gin 


Lys 


Asn 


He 


Ala 


Ala 


Phe 


Gly 


Gly 


Asn 


Pro 


Lys 


Ser 


Val 








•180 










185 










190 






Thr 


Leu 


Phe 


Gly 


Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Ser 


Leu 


His 


Leu 






195 










200 










205 








Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 


He 


Leu 


Gin 


Ser 




210 










215 










220 










Gly 


Ser 


Xaa 


Asn 


Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


Tyr 


Glu 


Ala 


Arg 


225 










230 










235 










240 


Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala 


Lys 


Leu 


Thr 


Gly 


Cys 


Ser 


Arg 


Glu 


Asn 










245 










250 










255 




Glu 


Thr 


Glu 


He 


He 


Lys 


Cys 


Leu 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 








260 










265 










270 






Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val 


Val 


Pro 


Tyr 


Gly 


Thr 


Pro 


Gly Ser 


Val 






275 










280 










285 








Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp 


Gly 


Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 



290 295 300 



ggt etc 
Gly Leu 



410 



lie Leu 


Leu 


Glu Leu 


\j±y 


bin 


fne 


Lys 


Lys 


i nr 


PI n 
lain 


T 1 o 

lie 


Leu 


vai 


PI \7 

oiy 








JIU 










Jl D 












Vax MSn 


Lys 


AiSp VjXU 


oiy 


Thr- 

1 nr 


iAjia 


irne 


Leu 


V d J. 


Coy- 


vj j.y 




tri. o 


j.y 
















"5 "5 










^3 ^3 c; 




rne osjl 


Lys 


TV o *~» 2\ o 

riop riSn 


Asn 


oer 


lie 


lie 


i nr 


Arg 


Lys 




fne 


oin 


















• 














Gly Leu 


Lys 


ixe fne 


fne 


Pro 


biy 


vai 


Ser 


Pin 

blU 


fne 


ox y 


Lys 


PI n 

blU 


O K* 

oer 




T c; 


















T C c: 

J bo 








lie Leu 


fne 


fiis iyr 


1 nr 


Asp 


Trp 


vai 


Asp 


Asp 


oin 


Arg 


Pro 


PI 11 
blU 


Asn 


J /u 








Q T c: 










"3 Q n 










Tyr Arg 


Pill 

oXU 


Ala Leu 


biy 


Asp 


Val 


vai 


biy 


Asp 


Tyr 


Asn 


fne 


lie 


Cys 


ODD 






T Q rk 




















/inn 
4 UU 


Pro Ala 


Leu 


(jiu fne 


i nr 


Lys 


Lys 


fne 


Ser 


blU 


Trp 


P 1 ir 

biy 


Asn 


Asn 


/\ia 






4Uo 










410 










4 lo 




Pne Pne 


Tyr 


i yr fne 


blU 


His 


Arg 


Ser 


Ser 


Lys 


Leu 


Pro 


Trp 


Pro 


Pin 

blU 






420 








425 










430 






Trp Met 


Gly 


Val Met 


His 


Gly Tyr 


Glu 


He 


Glu 


Phe 


Val 


Phe 


Gly 


Leu 




435 








440 










4 4 5 








Pro Leu 


Glu 


Arg Arg 


Asp 


Asn 


Tyr 


Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 


450 








455 










460 










Arg Ser 


lie 


Val Lys 


Arg 


Trp Ala Asn 


Phe 


TV 1 

Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


465 






470 










475 










480 


Asn Glu 


Thr 


Gin Asn 


Asn 


Ser 


Thr 


Ser 


Trp 


Pro 


Val 


Phe 


Lys 


Ser 


Thr 






485 










490 










4 95 




Glu Gin 


Lys 


Tyr Leu 


Thr 


Leu 


Asn 


Thr 


Glu 


Ser 


Thr 


Arg 


He 


Met 


Thr 






500 








505 










510 






Lys Leu 


Arg 


Ala bin 


bin 


Cys 


Arg 


Phe 


Trp 


inr 


Ser 


fne 


fne 


Pro 


Lys 




515 








520 










525 








Val Leu 


Glu 


Met Thr 


Gly 


Asn 


He 


Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 


530 








535 










540 










Ala Gly 


Phe 


His Arg 


Trp 


Asn 


Asn 


Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 






550 










555 










560 


Phe Asn 


Asp 


Tyr Thr 


Ser 


Lys 


Lys 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







565 570 . 



<210> 193 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (1722) 

<223> synthetic butyrylcholinesterase variant 
<400> 193 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
20 25 30 

tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 



411 



35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat gga tea gag 240 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 

65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 288 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 
100 105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 480 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 

145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ett cag 528 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
165 170 175 

tgg gtt caa aaa aat ata gca gcc ttt ggt gga aat cct aaa agt gta 576- 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

ett tct cct gga age eat tea ttg ttc ace aga gcc att ctg caa agt 672 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

ggt tec gck aat get cct tgg gcg gta aca tct ett tat gaa get agg 720 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

aac aga aeg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 768 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
245 250 255 

gag act gaa ata ate aag tgt ett aga aat aaa gat cce caa gaa att 816 

Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
260 265 270 



412 



ctt ctg aat gaa gca ttt gtt gtc ccc tat ggg act cct ttg tea gta 
Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

aac ttt ggt ccg acc gtg gat ggt gat ttt etc act gac atg cca gac 
Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa acc cag att ttg gtg ggt 
He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

gtt aat. aaa gat gaa ggg aca get ttt tta gtc tat ggt get cct gge 
Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 
325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 
Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 
340 345 350 



tac egt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 
Tvr Arq Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 

390 395 400 



385 



cet ctg gaa aga aga gat aat tac aca aaa gee gag gaa att ttg agt 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec ata gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
485 490 495 



864 



912 



960 



1008 



1056 



ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 1104 

Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

ate ctt ttt eat tac aca gac tgg gta gat gat cag aga cct gaa aac 1152 

He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 



1200 



1248 



1296 



cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

ttt ttc tac tat ttt gaa cac ega tec tee aaa ctt etc tgg cca gaa 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Leu Trp Pro Glu 

420 425 430 

tgg gtt gga gtg atg eat gge tat gaa att gaa ttt gtc ttt ggt tta 1344 

Trp Val Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 

435 440 445 



1392 



1440 



1488 



413 



gaa caa aaa tat eta acc ttg aat aca gag tea aca aga ata atg acg 1536 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
500. 505 510 

aaa eta egt get eaa caa tgt cga ttc tgg aea tea ttt ttt cca aaa 1584 

Lys Leu Arg Ala Gin Gin Cys^Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 



gte ttg gaa atg aea gga aat att gat 
Val Leu Glu Met Thr Gly Asn lie Asp 
530 535 

gea gga tte cat egc tgg aac aat tac 
Ala Gly Phe His Arg Trp Asn Asn Tyr 
545 550 

ttt aac gat tac act age aag aaa gaa 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu 
565 



gaa gea gaa tgg gag tgg aaa 1632 
Glu Ala Glu Trp Glu Trp Lys 

'540 

atg atg gac tgg aaa aat caa 1680 
Met Met Asp Trp Lys Asn Gin 
555 560 

agt tgt gtg ggt etc 1722 

Ser Cys Val Gly Leu 

570 



<210> 194 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyryleholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 



<400> 194 



Glu 


Asp 


Asp 


He 


He 


He 


Ala 


Thr 


Lys 


Asn 


Gly 


Lys 


Val 


Arg 


Gly 


Met 


1 








5 










10 










15 




Asn 


Leu 


Thr 


Val 

20 


Phe 


Gly 


Gly 


Thr 


Val 
25 


Thr 


Ala 


Phe 


Leu 


Gly 
30 


He 


Pro 


Tyr 


Ala 


Gin 
35 


Pro 


Pro 


Leu 


Gly 


Arg 
40 


Leu 


Arg 


Phe 


Lys 


Lys 
45 


Pro 


Gin 


Ser. 


Leu 


Thr 
50 


Lys 


Trp 


Ser 


Asp 


He 
55 


Trp 


Asn 


Ala 


Thr 


Lys 
60 


Tyr 


Ala 


Asn 


Ser 


Cys 


Cys 


Gin 


Asn 


He 


Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu 


65 










70 










75 










80 


Met 


Trp 


Asn 


Pro 


Asn 

85 


Thr 


Asp 


Leu 


Ser 


Glu 
90 


Asp 


Cys 


Leu 


Tyr 


Leu 
95 


Asn 


Val 


Trp 


He 


Pro 
100 


Ala 


Pro 


Lys 


Pro 


Lys 
105 


Asn 


Ala 


Thr 


Val 


Leu 
110 


He 


Trp 


He 


Tyr 


Gly 
115 


Gly 


Gly 


Phe 


Gin 


Thr 
120 


Gly 


Thr 


Ser 


Ser 


Leu 
125 


His 


Val 


Tyr 


Asp 


Gly 
130 


Lys 


Phe 


Leu 


Ala 


Arg 

135 


Val 


Glu 


Arg 


Val 


He 
140 


Val 


Val 


Ser 


Met 


Asn 


Tyr 


Arg 


Val 


Gly 


Ala 


Leu 


Gly 


Phe 


Leu 


Ala 


Leu 


Pro 


Gly 


Asn 


Pro 


145 










150 










155 










160 


Glu 


Ala 


Pro 


Gly 


Asn 
165 


Met 


Gly 


Leu 


Phe 


Asp 
170 


Gin 


Gin 


Leu 


Ala 


Leu 
175 


Gin 



414 



Trp Val Gin Lys Asn lie Ala Ala 
180 



Thr 


Leu 


rne 


Gly 


Glu 


Ser 


TV 1 -» f^"} XT 

Ala Liiy 






1 yo 








o n n 
z U U 


Leu 


Ser 


Pro 


Gly 


Ser 


His 


Ser Leu 




210 










2lD 


Gly Ser 


Xaa 


Asn 


Ala 


Pro 


1 r p Ai a 


225 










o o r\ 

230 




Asn Arg 


Thr 


Leu 


Asn 


Leu 


Ala Lys 










245 






Glu 


Thr 


Glu 


lie 


He 


Lys 


Cys Leu 








260 




- 




Leu 


Leu 


Asn 


Glu 


Ala 


Phe 


Val Val 






275 








280 


Asn 


Phe 


Gly 


Pro 


Thr 


Val 


Asp Gly 




290 










295 


He 


Leu 


Leu 


Glu 


Leu 


Gly 


Gin Phe 


305 










310 




Val 


Asn 


Lys 


Asp 


Glu 


Gly 


Thr Ala 










325 






Phe 


Ser 


Lys 


Asp 


Asn 


Asn 


Ser He 








340 








Gly Leu 


Lys 


He 


Phe 


Phe 


Pro Gly 






355 








360 


He 


Leu 


Phe 


His 


Tyr 


Thr 


Asp Trp 




370 










375 


Tyr Arg 


Glu 


Ala 


Leu 


Gly 


Asp Val 


385 










390 




Pro 


Ala 


Leu 


Glu 


Phe 


Thr 


Lys Lys 










405 






Phe 


Phe 


Tyr 


Tyr 


Phe 


Glu 


His Arg 








420 








Trp 


Val 


Gly Val 


Met 


His 


Gly Tyr 






435 








440 


Pro 


Leu 


Glu 


Arg 


Arg 


Asp 


Asn Tyr 




450 










455 


Arg 


Ser 


He 


Val 


Lys 


Arg 


Trp Ala 


4 65 










470 




Asn 


Glu 


Thr 


Gin 


Asn 


Asn 


Ser Thr 










485 






Glu 


Gin 


Lys 


Tyr 


Leu 


i nr 


T Y ^ TV ^ 

lieu Asn 








500 








Lys 


Leu 


Arg 


Ala 


Gin 


Gin 


Cys Arg 






515 








520 


Val 


Leu 


Glu 


Met 


Thr 


Gly 


Asn He 




530 










535 


Ala 


Gly 


Phe 


His 


Arg 


Trp 


Asn Asn 


545 










550 




Phe 


Asn 


Asp 


Tyr 


Thr 


Ser 


Lys Lys 



565 



<210> 195 
<211> 1722 
<212> DNA 

<213> Artificial Sequence 



rne 


biy 


uiy 


Asn 


riO 


Lys 


oer 


V dlX 


1 Q c: 

loo 
















HJ.a 


A J. a 


oer 






Leu 




Leu 










9 n R 

Z U D 








rne 


i nr 


Arg 




T 1 o 


Leu 




OcX 








990 










vai 


rp -v~ 

1 nr 


Ser 


Leu 


lyr 


Pin 


AX a 


Arg 
















Zfi u 


Leu 


i nr 


vjxy 


oys 


oer 


Arg 


ox u 






Zdu 










9 R 
ZOO 




Arg 


Asn 


Lys 


Asp 


Pro 


Pin 


P 1 n 
oXU 


X xe 












OTA 






Pro 


Tyr 


biy 


inr 


Pro 


Leu 


oer 


vai 










o Q c: 
Zoo 








Asp 


Phe 


Leu 


Thr 


Asp 


Met 


Pro 


Asp 








O A A 

300 










Lys 


Lys 


Thr 


Gin 


He 


Leu 


val 


Lrly 






315 










O O A 

3zu 


Phe. 


Leu 


Val 


Tyr 


Gly 


Ala 


Pro 


Gly 




330 










335 




He 


Thr 


Arg 


Lys 


Glu 


Pne 


Gin 


blU 


345 










350 






Val 


Ser 


Glu 


Phe 


Gly 


Lys 


Glu 


Ser 










365 








Val 


Asp 


Asp 


Gin 


Arg 


Pro 


Glu 


Asn 








380 










Val 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 






395 










4 00 


Phe 


Ser 


Glu 


Trp 


Gly 


Asn 


Asn 


Ala 




410 










415 




Ser 


Ser 


Lys 


Leu 


Leu 


Trp 


Pro 


Glu 


425 










430 






Glu 


He 


Glu 


Phe 


T 7"-. 1 

Val 


Pne 


Gly 


Leu 










445 








Thr 


Lys 


Ala 


Glu 


Glu 


He 


Leu 


Ser 








4 60 










Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 






Aid 

475 










/I Q A 


Ser 


Trp 


Pro 


vai 


jrne 


Lys 


Ser 


1 nr 




4 yu 










4 yo 




1 nr 


LalU 


Ser 


rnl_ „ 

inr 


Arg 


±±e 


riet 


i nr 


c n t; 










OlU 






Phe 




Thr 


Ser 


Phe 


Phe 


Pro 


Lys 










525 








Asp 


Glu 


Ala 


Glu 


Trp 


Glu 


Trp 


Lys 








540 










Tyr 


Met 


Met 


Asp 


Trp 


Lys 


Asn 


Gin 






555 










560 


Glu 


Ser 


Cys 


Val 


Gly 


Leu 







570 



<220> 



415 



<221> CDS 

<222> (1) • . . (1722) 

<223> synthetic butyrylcholinesterase variant 

<400> 195 

gaa gat gac ate ata att gca aca aag aat gga aaa gtc aga ggg atg 48 
Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

aac ttg aca gtt ttt ggt ggc acg gta aca gcc ttt ctt gga att ccc 96 
Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 
. 20 25 30 

tat gca cag cca cct. ctt ggt aga ctt cga ttc aaa aag cca cag tct 144 
Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

ctg acc aag tgg tct gat att tgg aat gcc aca aaa tat gca aat tct 192 
Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

tgc tgt cag aac ata gat caa agt ttt ' cca ggc ttc cat gga tea gag 240 
Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

atg tgg aac cca aac act gac etc agt gaa gac tgt tta tat eta aat 2.88 
Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
85 90 95 

gta tgg att cca gca cct aaa cca aaa aat gcc act gta ttg ata tgg 336 
Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 
100 '105 110 

att tat ggt ggt ggt ttt caa act gga aca tea tct tta cat gtt tat 384 
He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta gtg tea atg 432 
Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 
130 135 140 

aac tat agg gtg ggt gcc eta gga ttc tta get ttg cca gga aat cct 4 80 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

gag get cca ggg aac atg ggt tta ttt gat caa cag ttg get ctt cag 528 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

tgg gtt caa aaa aat ata gca gee ttt ggt gga aat cct aaa agt gta 57 6 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 
180 185 190 

act etc ttt gga gaa agt gca gga gca get tea gtt age ctg cat ttg 624 
Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 



416 



ctt tct cct gga age cat tea ttg ttc aec aga gee att etg caa agt 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 

210 215 220 

ggt tee gck aat get cct tgg gcg gta aca tct ctt tat gaa get agg 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 

225 230 235 240 

aac aga acg ttg aac tta get aaa ttg act ggt tgc tct aga gag aat 

Asn Arg Thr Leu Asri Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

gag act gaa ata ate aag tgt ctt aga aat aaa g'at ecc caa gaa att 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

ctt etg aat gaa gca ttt gtt gte ecc tat ggg act aat ttg tea gta 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Asn Leu Ser Val 

275 280 285 

aac ttt ggt ccg aec gtg gat ggt gat ttt etc act gac atg cca gae 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

ata tta ctt gaa ctt gga caa ttt aaa aaa ace cag att ttg gtg ggt 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 

305 310 315 320 

gtt aat aaa gat gaa ggg aca get ttt tta gcg tat ggt get cct gge 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

ttc age aaa gat aac aat agt ate ata act aga aaa gaa ttt cag gaa 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

ggt tta aaa ata ttt ttt cca gga gtg agt gag ttt gga aag gaa tec 

Gly Leu Lys He Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

ate ctt ttt cat tac aca gac tgg gta gat gat cag aga cct gaa aac 

He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

tac cgt gag gee ttg ggt gat gtt gtt ggg gat tat aat ttc ata tgc 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe He Cys 

385 390 395 400 

cct gee ttg gag ttc acc aag aag ttc tea gaa tgg gga aat aat gee 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

ttt ttc tac tat ttt gaa cae ega tec tec aaa ctt ccg tgg cca gaa 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 



417 



tgg atg gga gtg atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta 1344. 
Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 
435 440 • 445 

cct ctg gaa aga aga gat aat tac aca aaa gcc gag gaa att ttg agt 1392 
Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 
450 455 460 

aga tec at a gtg aaa egg tgg gca aat ttt gca aaa tat ggg aat cca 1440 
Arg Ser He Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

aat gag act cag aac aat age aca age tgg cct gtc ttc aaa age act 1488 
Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 
48.5 490 495 

gaa eaa aaa tat eta ace ttg aat aea gag tea aca aga ata atg acg 1536 
Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

aaa eta egt get eaa eaa tgt cga tte tgg aea tea ttt ttt cca aaa 1584 
Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg gag tgg aaa 1632 
Val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg aaa aat eaa 1680 
Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

•ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt etc 1722 
Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

{ 

<210> 196 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221>VARIANT 
<222> 227 
<223> Xaa = Ala 

<400> 196 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 



418 





50 






55 






60 










Cys 


Cys 


Gin Asn He 


Asp 


Gin 


Ser 


Phe 


Pro Gly Phe 


His 


Gly Ser Glu 


65 






70 








75 








80 


Met 


Trp 


Asn Pro Asn 


Thr 


Asp 


Leu 


Ser 


Glu Asp Cys 


Leu 


Tyr 


Leu 


Asn 






85 










90 






95 




Val 


Trp 


He Pro Ala 


Pro 


Lys 


Pro 


Lys 


Asn Ala Thr 


Val 


Leu 


He 


Trp 






100 








105, 






110 






He 


Tyr 


Gly Gly Gly 


Phe 


Gin 


Thr Gly 


Thr Ser Ser 


Leu 


His 


Val 


Tyr 






115 






120 






125 








Asp Gly 


Lys Phe Leu 


Ala 


Arg 


Val 


Glu 


Arg Val He 


Val 


Val 


Ser 


Met 




130 






135 






140 










Asn 


Tyr 


Arg Val Gly Ala 


Leu 


Gly 


Phe 


Leu Ala Leu 


Pro 


Gly Asn 


Pro 


145 






150 








155 








160 


Glu 


Ala 


Pro Gly Asn 


Met 


Gly 


Leu 


Phe 


Asp Gin Gin 


Leu 


Ala 


Leu 


Gin 






165 










170 






175 




Trp 


Val 


Gin Lys Asn 


He 


Ala 


Ala 


Phe 


Gly Gly Asn 


Pro 


Lys 


Ser 


Val 






180 








185 






190 






Thr 


Leu 


Phe Gly Glu 


Ser 


Ala 


Gly Ala 


Ala Ser Val 


Ser 


Leu 


His 


Leu 






195 






200 






205 








Leu 


Ser 


Pro Gly Ser 


His 


Ser 


Leu 


Phe 


Thr Arg Ala 


He 


Leu 


Gin 


Ser 




210 






215 






220 










Gly 


Ser 


Xaa Asn Ala 


Pro 


Trp 


Ala 


Val 


Thr Ser Leu 


Tyr 


Glu 


Ala Arg 


225 






230 








235 








240 


Asn Arg 


Thr Leu Asn 


Leu 


Ala 


Lys 


Leu 


Thr Gly Cys 


Ser 


Arg 


Glu 


Asn 






245 










250 






255 




Glu 


Thr 


Glu He He 


Lys 


Cys 


Leu 


Arg 


Asn Lys Asp 


Pro 


Gin 


Glu 


He 






260 








265 






270 






Leu 


Leu 


Asn Glu Ala 


Phe 


Val 


Val 


Pro 


Tyr Gly Thr 


Asn 


Leu 


Ser 


Val 






275 






280 






285 








Asn 


Phe 


Gly Pro Thr 


Val 


Asp 


Gly Asp 


Phe Leu Thr 


Asp 


Met 


Pro Asp 




290 






295 






300 










He 


Leu 


Leu Glu Leu Gly Gin 


Phe 


Lys 


Lys Thr Gin 


He 


Leu 


Val 


Gly 


305 






310 








315 








320- 


Val 


Asn 


Lys Asp Glu 


Gly Thr Ala 


Phe 


Leu Ala Tyr 


Gly 


Ala 


Pro Gly 






325 










330 






335 




Phe 


Ser 


Lys Asp Asn Asn 


Ser 


He 


He 


Thr Arg Lys 


Glu 


Phe 


Gin 


Glu 






340 








345 






350 






Gly 


Leu 


Lys He Phe 


Phe 


Pro 


Gly 


Val 


Ser Glu Phe 


Gly 


Lys 


Glu 


Ser 






355 






360 






365 








He 


Leu 


Phe His Tyr 


Thr 


Asp 


Trp 


Val 


Asp Asp Gin 


Arg 


Pro 


Glu 


Asn 




370 






375 






380 










Tyr Arg 


Glu Ala Leu Gly Asp Val 


Val 


Gly Asp Tyr 


Asn 


Phe 


He 


Cys 


385 






390 








395 








400 


Pro 


Ala 


Leu Glu Phe 


Thr 


Lys 


Lys 


Phe 


Ser Glu Trp 


Gly 


Asn 


Asn 


Ala 






405 










410 






415 




Phe 


Phe 


Tyr Tyr Phe 


Glu 


His 


Arg 


Ser 


Ser Lys Leu 


Pro 


Trp 


Pro 


Glu 






420 








425 






430 






Trp Met 


Gly Val Met 


His 


Gly Tyr 


Glu 


He Glu Phe 


Val 


Phe 


Gly Leu 






435 






440 






445 








Pro 


Leu 


Glu Arg Arg Asp Asn 


Tyr 


Thr 


Lys Ala Glu 


Glu 


He 


Leu 


Ser 




450 






455 






460 










Arg 


Ser 


He Val Lys 


Arg 


Trp 


Ala 


Asn 


Phe Ala Lys 


Tyr 


Gly Asn 


Pro 


465 






470 








475 








480 


Asn 


Glu 


Thr Gin Asn 


Asn 


Ser 


Thr 


Ser 


Trp Pro Val 


Phe 


Lys 


Ser 


Thr 






485 










4 90 






4 95 




Glu 


Gin 


Lys Tyr Leu 


Thr 


Leu 


Asn 


Thr 


Glu Ser Thr 


Arg 


He 


Met 


Thr 






500 








505 




510 







419 



Lys 


Leu Arg 


Ala Gin Gin Cys Arg Phe 


Trp Thr 


Ser 


Phe 


Phe 


Pro 


Lys 




515 


520 






525 








Val 


Leu Glu 


Met Thr Gly Asn lie Asp 


Glu Ala 


Glu 


Trp 


Glu 


Trp 


Lys 




530 


535 




540 










Ala 


Gly Phe 


His Arg Trp Asn Asn Tyr 


Met Met 


Asp 


Trp 


Lys 


Asn 


Gin 


545 




550 


555 










560 


Phe 


Asn Asp 


Tyr Thr Ser Lys Lys Glu 


Ser Cys 


Val 


Gly 


Leu 










565 


570 













<210> 197 
<211> 642 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<221> CDS 

<222> (1) . . . (642) 

<400> 197 

gaa att gtg ttg acg cag tct oca ggc acc ctg tot ttg tct cca ggg 
Glu lie Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly 
1 5 10 15 

gaa aga gcc acc etc tec tgc agg gcc age tea agt gta eeg tac ate 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Ser Ser Val Pro Tyr lie 
20 25 30 

cae tgg tac cag cag aaa ect ggc cag get ccc agg etc etc ate tat 
His Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu He Tyr 
35 ' 40 45 

gcc aca tec get ctg get tct ggc ate cca gae agg ttc agt ggc agt 
Ala Thr Ser Ala Leu Ala Ser Gly lie Pro Asp Arg Phe Ser Gly Ser 
50 55 60 



ggg tct ggg aca gae ttc act etc acc ate age aga ctg gag ect gaa 
Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu 
65 70 75 80 

gat ttt gea gtg tat tac tgt cag cag tgg ctg agt aac cca ccc act 
Asp Phe Ala Val Tyr Tyr Cys Gin Gin Trp Leu Ser Asn Pro Pro Thr 
85 90 95 

ttt ggc cag ggg acc aag ctg gag ate aaa cga act gtg get gea cca 
Phe Gly Gin Gly Thr Lys Leu Glu He Lys Arg Thr Val Ala Ala Pro 
100 105 110 

tct gtc ttc ate ttc ccg cca tct gat gag cag ttg aaa tct gga act 
Ser Val Phe He Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr 
115 120 125 



gcc tct gtt gtg tgc ctg ctg aat aac ttc tat ccc aga gag gcc aaa 
Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
130 135 140 



420 



gta cag tgg aag gtg gat aac gcc etc caa teg ggt aac tec cag gag 
Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu 
145 150 155 160 

agt gte aca gag cag gac age aag gac age acc tac age etc age age 
Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
165 170 175 

acc ctg acg ctg age aaa gc'a gac tac gag aaa cac aaa gte tac gcc 
Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
180 185 190 

tgc gaa gte ace cat cag ggc ctg age teg ccc gte aca aag age tte 
Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
195 200 205 

aac agg gga gag tgt tag 
Asn Arg Gly Glu Cys * 
210 

<210> 198 
<211> 213 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 



<400> 198 



Glu 


He 


Val 


Leu 


Thr 


Gin 


Ser 


Pro 


Gly 


Thr 


Leu 


Ser 


Leu 


Ser 


Pro 


Gly 


1 








5 










10 










15 


Glu Arg 


Ala 


Thr 


Leu 


Ser 


Cys 


Arg 


Ala 


Ser 


Ser 


Ser 


Val 


Pro 


Tyr 


He 








20 










25 










30 






His 


Trp 


Tyr 


Gin 


Gin 


Lys 


Pro 


Gly 


Gin 


Ala 


Pro 


Arg 


Leu 


Leu 


He 


Tyr 






35 










40 










45 






Ala 


Thr 
50 


Ser 


Ala 


Leu 


Ala 


Ser 
55 


Gly 


He 


Pro 


Asp 


Arg 
60 


Phe 


Ser 


Gly 


Ser 


Gly Ser 


Gly 


Thr 


Asp 


Phe 


Thr 


Leu 


Thr 


He 


Ser 


Arg 


Leu 


Glu 


Pro 


Glu 


65 










70 










75 










80 


Asp 


Phe 


Ala 


Val 


Tyr 
85 


Tyr 


Cys 


Gin 


Gin 


Trp 
90 


Leu 


Ser 


Asn 


Pro 


Pro 
95 


Thr 


Phe 


Gly 


Gin 


Gly 
100 


Thr 


Lys 


Leu 


Glu 


He 
105 


Lys 


Arg 


Thr 


Val 


Ala 
110 


Ala 


Pro 


Ser 


Val 


Phe 


He 


Phe 


Pro 


Pro 


Ser 


Asp 


Glu 


Gin 


Leu 


Lys 


Ser 


Gly Thr 






115 










120 










125 








Ala 


Ser 


Val 


Val 


Cys 


Leu 


Leu 


Asn 


Asn 


Phe 


Tyr 


Pro 


Arg 


Glu 


Ala 


Lys 




130 










135 










140 








Val 


Gin 


Trp 


Lys 


Val 


Asp 


Asn 


Ala 


Leu 


Gin 


Ser 


Gly Asn 


Ser 


Gin 


Glu 


145 










150 










155 










160 


Ser 


Val 


Thr 


Glu 


Gin 
165 


Asp 


Ser 


Lys 


Asp 


Ser 
170 


Thr 


Tyr 


Ser 


Leu 


Ser 
175 


Ser 


Thr 


Leu 


Thr 


Leu 

180 


Ser 


Lys 


Ala 


Asp 


Tyr 

185 


Glu 


Lys 


His 


Lys 


Val 

190 


Tyr 


Ala 


Cys 


Glu 


Val 
195 


Thr 


His 


Gin 


Gly 


Leu 
200 


Ser 


Ser 


Pro 


Val 


Thr 
205 


Lys - 


Ser 


Phe 


Asn Arg 


Gly 


Glu 


Cys 

























210 



421 



<210> 199 

<400> 199 
000 ■ 

<210> 200 

.<400> 200 
000 

<210> 201 
<211> 2298 
<212> DNA 

<213> Artificial- Sequence 
<220> 

<223> synthetic butyrylcholinesterase variant 

<221> CDS 

<222> (1) . . . (2298) 

<400> 201 

gag gtg cag ctg gtg cag tct gga gca gag gtg aaa aag ccc ggg gag 48 

Glu Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Glu 
15 10 . 15 

tct ctg aag ate tec tgt aag ggt tet gge cgt aca ttt ace agt tac 96 
Ser Leu Lys lie Ser Cys Lys Gly Ser Gly Arg Thr Phe Thr Ser Tyr 
20 25 30 

aat atg cac tgg gtg cgc cag atg ccc ggg aaa gge ctg gag tgg atg 14 4 

Asn Met His Trp Val Arg Gin Met Pro Gly Lys Gly Leu Glu Trp Met 
35 40 45 

ggg get att tat ccc ttg aeg ggt gat act tee tac aat cag aag teg 192 
Gly Ala lie Tyr Pro Leu Thr Gly Asp Thr Ser Tyr Asn Gin Lys Ser 
50 55 " 60 

aaa etc cag gtc aee ate tea gee gae aag tee ate age aee .gee tac 240 
Lys Leu Gin Val Thr lie Ser Ala Asp Lys Ser lie Ser Thr Ala Tyr 
65 70 75 80 

ctg cag tgg age age ctg aag gee teg gae aee gee atg tat tac tgt 288 
Leu Gin Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys 
85 90 95 

gcg aga teg act tac gtg gge ggt gae tgg cag ttc gat gtc tgg gge 336 
Ala Arg Ser Thr Tyr Val Gly Gly Asp Trp Gin Phe Asp Val Trp Gly 
100 105 110 

aag ggg aee aeg gtc acc gtc tee tea gee tee aee aag gge cea teg " 384 
Lys Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 
115 120 125 

gtc ttc ccc ctg gca ccc tec tec aag age acc tct ggg gge aca gcg 432 
Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala 



422 



130 135 140 

gcc ctg ggc tgc ctg gtc aag gac tac ttc ccc gaa ccg gtg .acg gtg 480 
Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 
145 150 155 160 

teg tgg aac tea ggc gcc ctg ace age ggc gtg cac acc ttc ccg get 528 
Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 
165 170 175 

gtc eta cag tee tea^gga etc tac tee etc age age gtg gtg ace gtg 57 6 

Val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
180 185 190. 

ccc tec age age ttg ggc acc cag acc tac ate tgc aac gtg aat cac 624 
Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr lie Cys Asn Val Asn His 
195 200 205 

aag ccc age aac acc aag gtg gac aag aaa gea gag eee aaa tet tgt 672 
Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Ala Glu Pro Lys Ser Cys 
210 215 220 

gac aaa act cac aca tgc cea ccg tgc cca aag ett gaa gat gac ate 720 
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Lys Leu Glu Asp Asp lie 
225 230 235 240 

ata att gea aca aag aat gga aaa gtc aga ggg atg aac ttg aca gtt 7 68 

lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met Asn Leu Thr Val 
245 250 • 255 

ttt ggt ggc aeg gta aca gcc ttt ett gga att ccc tat gea cag cca 816 
Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro Tyr Ala Gin Pro 
260 265 270 

cet ett ggt aga ett ega ttc aaa aag cca cag tet ctg ace aag tgg 864 
Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser Leu Thr Lys Trp 
275 280 285 

tet gat att tgg aat gee aca aaa tat gea aat tet tgc tgt cag aac 912 
Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser Cys Cys Gin Asn 
290 295 300 

ata gat caa agt ttt cca ggc ttc ttt gga tea gag atg tgg aac cca 960 
lie Asp Gin Ser Phe Pro Gly Phe Phe Gly Ser Glu Met Trp Asn Pro 
305 310 315 320 

aac act gac etc agt gaa gac tgt tta tat eta aat gta tgg att cca 1008 
Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn Val Trp lie Pro 
325 330 335 

gea cet aaa cca aaa aat gee act gta ttg ata tgg att tat ggt ggt 1056 
Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp lie Tyr Gly Gly 
340 345 350 



ggt ttt caa act gga aca tea tet tta eat gtt tat gat ggc aag ttt 
Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr Asp Gly Lys Phe 
355 360 365 



1104 



423 



ctg get egg gtt gaa aga gtt att gta gtg tea atg aac tat agg gtg 1152 
Leu Ala Arg Val Glu Arg Val He Val Val Ser Met Asn Tyr Arg Val 
370 ^ 375. 380 

ggt gee eta gga tte tta get ttg eea gga aat eet gag get eca ggg 1200 
Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro Glu Ala Pro Gly 
385 390 395 400 

aac atg ggt tta ttt gat eaa cag ttg get ctt cag tgg gtt eaa aaa 1248 
Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin Trp Val Gin Lys 
405 410 415 

aat ata gca gee ttt ggt gga aat eet aaa agt gta aet etc ttt gga 1296 
Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val Thr Leu Phe Gly 
420 425 430 

gaa agt gca gga gca get tea gtt age ctg eat ttg ctt tet ect gga 1344 
Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu Leu Ser Pro Gly 
435 440 445 

age cat tea ttg tte ace aga gee att ctg eaa agt ggt tec get aat 1392 
Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser Gly Ser Ala Asn 
450 455 460 

get eet tgg gcg gta aca tet ctt tat gaa get agg aac aga acg ttg 1440 
Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg Asn Arg Thr Leu 
465 470 475 480 

aac tta get aaa ttg act ggt tgc tet aga gag aat gag act gaa ata 1488 
Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn Glu Thr Glu He 
485 490 495 

ate aag tgt ett aga aat aaa gat ecc eaa gaa att ctt ctg aat gaa 1536 
He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He Leu Leu Asn Glu 
500 505 510 

gca ttt gtt gtc ecc tat ggg aet aat ttg tea gta aac ttt ggt ceg 1584 
Ala Phe Val Val Pro Tyr Gly Thr Asn Leu Ser Val Asn Phe Gly Pro 
515 520 525 

ace gtg gat ggt gat ttt etc act gac atg eea gae ata tta ctt gaa 1632 
Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp He Leu Leu Glu 
530 535 540 

ctt gga eaa ttt aaa aaa ace cag att ttg gtg ggt gtt aat aaa gat 1680 
Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly Val Asn Lys Asp 
545 550 555 560 

gaa ggg aca get ttt tta gcg tat ggt get ect ggc tte age aaa gat 1728 
Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly Phe Ser Lys Asp 
565 570 575 

aac aat agt ate ata aet aga aaa gaa ttt cag gaa ggt tta aaa ata 1776 
Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu Gly Leu Lys He 
580 585 .590 



424 



ttt ttt cca gga gtg agt gag ttt gga aag gaa tec ate ctt ttt cat 1824 
Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser He Leu Phe His 
595 600 605 

tac aca gac tgg gta gat gat cag aga cct gaa aac tac cgt gag gcc 1872 
Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn Tyr Arg Glu Ala 
610 615 620 

ttg ggt gat gtt gtt ggg gat tat aat ttc ata tge ect gcc ttg gag 1920 
Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys Pro Ala Leu Glu 
625 ' 630 635 640 

ttc acc aag aag ttc tea gaa tgg gga aat aat gee ttt ttc tac tat 1968 
Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala Phe Phe Tyr Tyr 
645 650 655 

ttt gaa cac cga tec tec aaa ctt ccg tgg cca gaa tgg atg gga gtg 2016 
Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu Trp Met Gly Val 
660 665 670 

atg cat ggc tat gaa att gaa ttt gtc ttt ggt tta cct ctg gaa aga 2064 
Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu Pro Leu Glu Arg 
675 680 685 

aga gat aat tac aca aaa gcc gag gaa att ttg agt aga tec ata gtg 2112 
Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser Arg Ser lie Val 
690 695 700 

aaa egg tgg gea aat ttt gca aaa tat ggg aat cca aat gag act cag 2160 
Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro Asn Glu Thr Gin 
705 710 715 , 720 

aac aat age aca age tgg cct gtc ttc aaa age act gaa caa aaa tat 2208 
Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr Glu Gin Lys Tyr 
725 730 735 

eta acc ttg aat aca gag tea aca aga ata atg aeg aaa eta cgt get 2256 
Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr Lys Leu Arg Ala 
740 745 ' , 750 

caa caa tgt cga ttc tgg aca tea ttt ttt cca aaa gtc tga 2298 
Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys Val * 
755 760 765 

<210> 202 
<211> 765 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic btyryleholinesterase variant 
<400> 202 

Glu Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

1 5 10 

Ser Leu Lys He Ser Cys Lys Gly Ser Gly Arg Thr Phe 
20 25 



Pro Gly Glu 
15 

Thr Ser Tyr 
30 



425 



Asn 


Met 


His 


ij.y 


V CLX 


Am 

nX y 


Gl n 


Mot- 
ile u 






35 












Gly Ala 


He 


Tvr 


Pro 


Leu 


Thr 


Gly 




50 










ss 




Lys 


Leu 


Gin 


Val 


Thr 

J. 1 iX 


X X c 


OCX 


AT 


65 










70 






Leu 


Gin 


irp 




Go r 

OCX 




Lys 


Ala 
riXa 










AS 
O J 








Ala Arg 


Ser 


Thr 


Tvr 
1 yx 


Val 

V cix 


wx y 


vjx y 


















Lys 


Gly 


Thr- 

X 1 11. 


Thr 


V dx 


Thr 

1 IlX 


V CiX 


Oc X 






IIS 










X z u 


Val 


Phe 


Prr-i 


-U u. 


Al 


Prr* 
irx Q 


Ocx 


Qci >^ 
OCX 




130 










X j3 




Ala 


Leu 


Vjxy 


v^ys 


Leu 


vax 


Lys 


Asp 


145 










1 c: n 






Ser 


Trp 




OCX 


oxy 




Leu 


i nr 










1 DO 








Val 


Leu 


CI n 


Gar* 
OCX 


Q £i V* 

oer 


oxy 


Leu 


Tyr 








Ton 










Pro 


Ser 




Q a V 

oer 


Leu 


ijxy 


i nr 


vjxn 






1 QR 

1 yo 










o n n 


Lys 


Pro 


Ser 


Asn 


rpl_ „ 

inr 


Lys 


Val 


Asp 




210 










Z XO 




Asp 


Lys 


1 nr 


nXS 


i nr 


Pt 70 

L.ys 


Pro 


Pro 


225 










9 "3 n 






lie 


He 


Hxa 


1 nr 


Lys 


Asn 


LrXy 


Lys 










Z 4 O 








Phe 


Gly 


oiy 


mr 


vax 


rp 1_ -V- 

inr 


Axa 


rne 








OCA 










Pro 


Leu 




Arg 


Leu 


Arg 


irne 


Lys 






Z / D 










9 Q n 


Ser 


Asp 


T 1 o 


irp 


Asn 


AX a 


i nr 


Lys 




290 










9 Q 




He 


Asp 


oxn 


oer 


irne 


Pro 


oxy 


trne 


305 










«3 X u 






Asn 


Thr 


riop 


Leu 


Ocx 


oXU 














o 








Ala 


Pro 


Lys 


tX O 


Lys 


7\ O 


Ala 

Axa 


i nr 








O ft u 










Gly 


Phe 




Thr 

i. liX 


vjxy 


Thr 

J. iiX 


Gor 
OcX 


OCX 
















ODU 


Leu 


Ala 




V CI X 


V3X Ul 


A r*rr 
rtx y 


V dX 


Tip 

X Xc 




370 










^7 S 




Gly Ala 


JJC LA 


vjx y 


Pho 
t lie 


Leu 


A 1 ^ 


Leu 


385 
















Asn 


Met 




T.on 

XjC Li 




r\op 


Ci^ n 

VjXl 1 












4 U J 








Asn 


He 


AT 3 


AT ^ 


Phfik 
iriic 


ox y 


vjx y 


A C T~l 








4 9 0 
4 Z U 










Glu 


Ser 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 






435 










440 


Ser 


His 


Ser 


Leu 


Phe 


Thr 


Arg 


Ala 




450 










455 




Ala 


Pro 


Trp 


Ala 


Val 


Thr 


Ser 


Leu 


465 










470 






Asn 


Leu 


Ala 


Lys 


'Leu 


Thr 


Gly 


Cys 



Pro 


Gly 


Lys 


Gly 


Leu 

4 S 


Glu 


Trp 


Met 


A 


Thr 

X ilX 


OCX 


T\/r 
±yx 

o u 


Asn 


OXll 


xiy o 


^pr 

OCX 


Asp 


Lys 


Ser 
1 s 


He 


Ser 


Thr 


Ala 


Tyr 

ft n 
o u 


Ser 


Asp 

QO 


Thr 


Ala 


Met 


Tyr 


Tyr 
yo 


Cys 


Asp 


Trp 


Gin 


Phe 


Asp 


Val 


Trp 


Gly 


1 

xuo 










X I U 






Ser 


Ala 


Ser 


Thr 


Lys 

1 9 c; 
1 Z 0 


Gly 


Pro 


Ser 


Lys 


Ser 


inr 


Ser 

X4U 


r* 1 t » 

\j±y 


Cjiy 


m W 1^ 

i nr 


AX a 


Tyr 


Phe 


Pro 

XOO 


Glu 


Pro 


Val 


Thr 


Val 
1 oU 


Ser 


Gly 
1 /U 


Val 


His 


Thr 


Phe 


Pro 

175 


Ala 


Ser 


Leu 


Ser 


Ser 


Val 


Val 


Thr 


Val 


Toe 

185 










190 






Thr 


Tyr 


He 


Cys 


Asn 

o r\ c 

205 


Val 


Asn 


His 


Lys 


Lys 


Ala 


Glu 
zzO 


Pro 


Lys 


Ser 


Cys 


Cys 


Pro 


Lys 

o o c 

235 


Leu 


Glu 


Asp 


Asp 


He 
240 


Val 


Arg 
250 


Gly 


Met 


Asn 


Leu 


Thr 

255 


Val 


Leu 


Gly 


He 


Pro 


Tyr 


Ala 


Gin 


Pro 


O c 

265 










270 






Lys 


Pro 


Gin 


Ser 


Leu 

o o c 

Zo5 


Thr 


Lys 


Trp 


Tyr 


/ixa 


Asn 


Ser 


Cys 


Cys 


(jXn 


Asn 


Phe 


Gly 


Ser 


Glu 


Met 


Trp 


Asn 


Pro 

9 9 n 
JzU 


Leu 


Tyr 


Leu 


Asn 


Val 


Trp 


He 

9 9 c; 


Pro 


Val 


Leu 


He 


Trp 


He 


Tyr 


Gly 


Gly 


/I 

OHO 










Q c n 






Leu 


His 


Val 


Tyr 


Asp 

9^^c; 


Gly 


Lys 


Phe 


Va 1 
V a X 


Va 1 
V d.X 


oer 


lyie L 

Q o 
J o u 


Asn 


Tyr 


Arg 


vax 


Pro 


Gly 


Asn 
oy D 


Pro 


Glu 


Ala 


Pro 


Gly 
4 on 


Leu 


Ala 
4 1 n 

ft X u 


Leu 


Gin 


Trp 


Val 


Gin 

/lie; 
41 XO 


Lys 


Pro 


Lys 


Ser 


Val 


Thr 


Leu 


Phe 


Gly 


4 9 S 
^ Z D 
















OCX 


T.Pi 1 

XiC LX 


ri X o 


Lieu 


Lieu 
445 


OCX 


t X <J 


vjxy 


He 


Leu 


Gin 


Ser 
4 60 


Gly 


Ser 


Ala 


Asn 


Tyr 


Glu 


Ala 
475 


Arg 


Asn 


Arg 


Thr 


Leu 
480 


Ser 


Arg 


Glu 


Asn 


Glu 


Thr 


Glu 


He 



426 



485 490 495 



lie 


Lys 


Cys 


Leu 

>DUU 


Arg 


Asn 


Lys 


Asp 


Pro 


Gin 


Glu 


He 


Leu 


Leu 


Asn 


(jlU 


Ala 


rJie 


vai 
515 


vai 


Pro 


Tyr 


Cj±y 


rn U. -w- 

i nr 
520 


Asn 


Leu 


Ser 


Vai 


Asn 
525 


rne 


Vjiy 


Pro 


inr 


vai 


Asp 




Asp 


rne 


Leu 


Inr 


Asp 


Met 


Pro Asp 


He 


Leu 


Leu 


b±U 




530 










535 










540 










Leu 


Gly 


Gin 


Pne 


Lys 


Lys 


Tnr 


Gin 


lie 


Leu 


Vai 


Gly Vai 


Asn 


Lys 


Asp 


545 










550 










555 










560 


Giu 


Gly 


Thr 


Ala 


Pne 


Leu 


TV 1 — 

Ala 


Tyr 


Gly 


TV 1 — 

Ala 


Pro Gly 


Phe 


Ser 


Lys 


Asp 










ODD 










CI T ri 










C T C 

D to 




Asn 


Asn 


Ser 


lie 
580 


lie 


Thr 


Arg 


Lys 


Glu 
585 


Phe 


Gin 


Glu 


Gly 


Leu 
590 


Lys 


He 


Phe 


Phe 


Pro 

595 


Gly 


Vai 


Ser 


Glu 


Phe 

600 


Gly 


Lys 


Glu 


Ser 


He 

605 


Leu 


Phe 


His 


Tyr 


Thr 
610 


Asp 


Trp 


Vai 


Asp 


Asp 
615 


Gin 


Arg 


Pro 


Glu 


Asn 
620 


Tyr 


Arg 


Glu 


Ala 


Leu 


Gly 


Asp 


Vai 


Vai 


Gly 


Asp 


Tyr 


Asn 


Phe 


He 


Cys 


Pro 


Ala 


""Leu 


Glu 


625 










630 










635 










640 


Phe 


Thr 


Lys 


Lys 


Phe 
645 


Ser 


Glu 


Trp 


Gly 


Asn 
650 


Asn 


Ala 


Phe 


Phe 


Tyr 
655 


Tyr 


Phe 


Glu 


His 


Arg 

660 


Ser 


Ser 


Lys 


Leu 


Pro 

665 


Trp 


Pro 


Glu 


Trp 


Met 

670 


Gly 


Vai 


Met 


His 


Gly 
675 


Tyr 


Glu 


lie 


Glu 


Phe 
680 


Vai 


Phe 


Gly 


Leu 


Pro 
685 


Leu 


Glu 


Arg 


Arg 


Asp 
690 


Asn 


Tyr 


Thr 


Lys 


Ala 
695 


Glu 


Glu 


lie 


Leu 


Ser 
700 


Arg 


Ser 


He 


Vai 


Lys 


Arg 


Trp 


Ala 


Asn 


Phe 


Ala 


Lys 


Tyr 


Gly 


Asn 


Pro 


Asn 


Glu 


Thr 


Gin 


705 










710 










715 










720 


Asn 


Asn 


Ser 


Thr 


Ser 

725 


Trp 


Pro 


Vai 


Phe 


Lys 
730 


Ser 


Thr 


Glu 


Gin 


Lys 

735 


Tyr 


Leu 


Thr 


Leu 


Asn 
740 


Thr 


Glu 


Ser 


Thr 


Arg 
745 


He 


Met 


Thr 


Lys 


Leu 
750 


Arg 


Ala 


Gin 


Gin 


Cys 
755 


Arg 


Phe 


Trp 


Thr 


Ser 
760 


Phe 


Phe 


Pro 


Lys 


Vai 
765 
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427 



<223> Xaa = Ala 



<400> 204 



Glu Asp Asp 


He He 


He 


Ala 


Thr Lys 


Asn Gly Lys 


Val Arg 


Gly Met 


1 




5 








lU 






15 




Asn Leu 


Thr 


Val Phe 


Gly Gly Thr Val 


Thr Ala Phe 


Leu Gly 


He 


Pro 






20 






25 






30 






Tyr Ala 


Gin 


Pro Pro 


Leu Gly Arg Leu 


Arg Phe Lys 


Lys 


Pro 


Gin 


Ser 




35 








40 




45 








Leu Thr Lys Trp Ser 


Asp 


He 


Trp ^sn 


Ala Thr Lys 


Tyr Ala Asn 


Ser- 


50 








55 




60 










Cys Cys 


Gin 


Asn lie 


Asp 


Gin 


Ser Phe 


Pro Gly Phe 


Phe 


Gly 


Ser 


Glu 


65 






70 






.75 








80 


Met Trp Asn 


Pro Asn 


Thr Asp Leu Ser 


Glu Asp Cys 


Leu 


Tyr 


Leu 


Asn 






85 








90 






95 




Val Trp 


He 


Pro Ala 


Pro 


Lys 


Pro Lys 


Asn Ala Thr 


Val 


Leu 


He 


Trp 






100 






105 






110 




lie Tyr Gly Gly Gly 


Phe Gin Thr Gly 


Thr Ser Ser 


Leu 


His 


Val 


Tyr 




115 








120 




125 








Asp Gly Lys 


Phe Leu 


Ala 


Arg 


Val Glu 


Arg Val He 


Val 


Val 


Ser 


Met 


130 








135 




140 










Asn Tyr Arg 


Val Gly 


Ala 


Leu 


Gly Phe 


Leu Ala Leu 


Pro 


Gly Asn 


Pro 


145 






150 






155 








160 


Glu Ala 


Pro Gly Asn 


Met 


Gly 


Leu Phe 


Asp Gin Gin 


Leu 


Ala 


Leu 


Gin 






165 








170 






175 




Trp Val 


Gin 


Lys Asn 


He 


Ala 


Ala Phe 


Gly Gly Asn 


Pro 


Lys 


Ser 


Val 






180 






185 






190 






Thr Leu 


Phe 


Gly Glu 


Ser 


Ala 


Gly Ala 


Ala Ser Val 


Ser 


Leu 


His 


Leu 




195 








200 




205 








Leu Ser 


Pro 


Gly Ser 


His 


Ser 


Leu Phe 


Thr Arg Ala 


He 


Leu 


Gin 


Ser 


210 








215 




220 










Gly Ser 


Xaa 


Asn Ala 


Pro 


Trp 


Ala- Val 


Thr Ser Leu 


Tyr 


Glu 


Ala 


Arg 


225 






230 






235 








240 


Asn Arg 


Thr 


Leu Asn 


Leu 


Ala 


Lys Leu 


Thr Gly Cys 


Ser Arg 


Glu 


Asn 






245 








250 






255 




Glu Thr 


Glu 


He He 


Lys 


Cys 


Leu Arg 


Asn Lys Asp 


Pro 


Gin 


Glu 


He 






260 






265 






270 






Leu Leu 


Asn 


Glu Ala 


Phe 


Val 


Val Pro 


Tyr Gly Thr 


Asn 


Leu 


Ser 


Val 




275 








280 




285 








Asn Phe 


Gly 


Pro Thr 


Val 


Asp Gly Asp 


Phe Leu Thr 


Asp Met 


Pro 


Asp 


290 








295 




O A 

300 










lie Leu 


Leu 


Glu Leu 


Gly Gin 


Phe Lys 


Lys Thr Gin 


He 


Leu 


Val 


Gly 


305 






310 






31b 








320 


Val Asn .Lys 


Asp Glu 


Gly Thr Ala Phe 


Leu Ala Tyr 


Gly Ala 


Pro 


Gly 






325 














335 




Phe Ser 


Lys Asp Asn 


Asn 


Ser 


He He 


Thr Arg Lys 


Glu 


Phe 


Gin 


Glu 






340 






345 






350 






Gly Leu 


Lys 


He Phe 


Phe 


Pro Gly Val 


Ser Glu Phe 


Gly Lys 


Glu 


Ser 




355 








360 




365 








lie Leu 


Phe 


His Tyr 


Thr Asp Trp Val 


Asp Asp Gin 


Arg 


Pro 


Glii 


Asn 


370 








375 




380 










Tyr Arg Glu Ala Leu 


Gly Asp Val Val 


Gly Asp Tyr 


Asn 


Phe 


He 


Cys 


385 






390 






395 








400 


Pro Ala 


Leu 


Glu Phe 


Thr 


Lys 


Lys Phe 


Ser Glu Trp 


Gly Asn Asn Ala 






405 








410 






415 




Phe Phe 


Tyr 


Tyr Phe 


Glu 


His 


Arg Ser 


Ser Lys Leu 


Pro 


Trp 


Pro 


Glu 



420 425 430 



428 



Trp Met Gly Val Met 
, 435 

Pro Leu Glu Arg Arg 

450 

Arg Ser He Val Lys 
465 

Asn Glu Thr Gin Asn 
485 

Glu Gin Lys Tyr Leu 

500 

Lys Leu Arg Ala Gin 
515 

Val Leu 
530 



His Gly Tyr Glu He Glu 
440 

Asp Asn Tyr Thr Lys Ala 
455 

Arg Trp Ala Asn Phe Ala 
470 475 
Asn Ser Thr Ser Trp Pro 
490 

Thr Leu Asn Thr Glu Ser 

505 

Gin Cys Arg Phe Trp Thr 
520 



Phe Val Phe Gly Leu 
445 

Glu Glu He Leu Ser 

460 

Lys Tyr Gly Asn Pro 
480 

Val Phe Lys Ser, Thr 
4 95 

Thr Arg He Met Thr 

510 

Ser Phe Phe Pro Lys 
525 



